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Operations of the Mesabi Iron Co.-II 
By Arthur B. Parsons 


This second and concluding part, complete 

in itself, is the first comprehensive descrip- 

tion of the milling, concentrating and sinter- 

ing processes developed in this pioneer 

enterprise for treating magnetite ore in the 
Lake Superior region. 
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S-A Unit Ball Bearing Carrier 


PATENTED 


The Triple-X Carrier is. operating in 
many plants where large tonnages of 
over-size material must be handled 
continuously. The satisfactory service 
which is assured with these heavy 
type conveyor carriers is prompting 
many conveyor operators to adopt 
them as standard. 


If Ever a Better Conveyor Carrier is Produced, 
it will be built by S-A Engineers 


Stephens-Adamson Mfé. Co., Aurora, [llinois 
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Support Taxation Reduction 


LTHOUGH Secretary Mellon’s proposal to reduce 
A taxes is so plain and simple a boon to every citi- 
zen that one would expect it to be received in 
universal thankfulness, its actual fulfilment will appar- 
ently not be so simple as that. The politicians, who far 
outnumber the statesmen, in Washington must first 
consider its effect on their re-election and glory; and 
the opposition politicians cannot gladly see anything 
beneficial transpire under the banners of those who are 
“in.” So there will be a vast amount of speechifying 
and denunciation, and committee measures, and offers 
to the country of both tax reduction and bonus, which 
is the platform for every political knave in the ring. 
Yet we hope and believe that the tax reduction will go 
through. It would be one of the greatest gifts the 
mining industries could receive—as great as any we 
could imagine. The only excuse for oppressive taxation, 
such as that under which we have been suffering, is to 
pay the country’s debts and meet its expenditures. This 
we have done; and now we should have more of our 
earnings for business growth. 

Mr. Daniel Guggenheim, in a recent letter to Secre- 
tary Mellon, points out the meaning of tax reduction in 
his own case. He says frankly: 

“Until recent years it was not uncommon for us directly 
through our firm or through corporations created for that 
purpose to spend fully $500,000 each year in the mere ex- 
amination of mining properties. Today our expenses in 
that direction are practically nil, and the large organization 


which we had built up for that purpose has been virtually 
dissolved. 

“Under the present plan, the business man must assume 
the burden of all losses, whereas the government through 
taxes takes so large a share of the profits that in a business 
such as mining, involving great risks of loss, the possible 
net return—under existing law—does not warrant taking 
the chances involved.” 





A recent cartoon in a daily paper shows an employee 
protesting against a salary raise because it puts him 
into a higher surtax class, and increases his tax an 
amount larger than the raise of salary. While this is 
exaggerated, it is true that the initiative of individuals 
is dulled by the fact that increase in individual income, 
obtained at the expense of great personal effort, will be 
reduced in a disheartening way by federal and state 
income taxation. 
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Cost of Rock Drills 


CCASIONALLY of late mining companies have 
complained of the excessive cost of modern rock 
drills. Measured by the standards of not a few 
years ago the prices are undoubtedly higher and when 
compared to the prices paid for piston machines they 
are notably higher. But many changes have taken 
place. To a large degree the piston machine which was 
easy to manufacture and which required relatively 


low-priced material has been discarded and its place 
taken by hammer drills. The modern drill is to a con- 
siderable extent fabricated from drop forgings. A set 
of dies for drop forging a drill cylinder costs $5,000 
and may be broken at one blow. The best of materials 
is used, and at every stage of manufacture testing 
and inspection insure only high-grade and accurate 
parts. This increases the first cost but saves the drill 
buyer from embarrassing and costly delays due to 
breakage and also saves the cost of repair parts. The 
accuracy of workmanship is far greater than required 
on piston drills. Drill cylinders are finished to 0.001 
in. and many of the valve parts to 0.0004 in. Expensive 
limit gages are necessary and it is not easy to discover 
mechanics who can work to the limits required. The 
manufacturing equipment must of necessity be of the 
best, and as much of it is specialized the corresponding 
overhead must be included in the cost of manufacture. 

The blank from which a piston is made weighs about 
22 lb. and the finished piston 12 lb. Thus 10 lb. of 
metal is removed and is wasted. There is a greater 
proportion of loss in making a cylinder. Wages, taxes, 
and material prices are higher. The cost of doing 
business is greater. The service and selling depart- 
ments of the drill-manufacturing companies are fre- 
quently put to unnecessary expense by prospective 
customers. We have heard of one mine manager who 
contemplated buying a few rock drills circularizing 
the drill manufacturers by carbon copy letters asking 
them to send their demonstrators and drills to his mine 
and try them out under the conditions prevailing at 
the mine. The prospective business would have netted 
a loss to the company unfortunate enough to get the 
order and if all the companies had sent their drills 
and demonstrators the aggregate expense would have 
equipped the entire mine with new drills. This is 
unnecessary and is a reflection on the technical ability 
of a manager who resorts to such a practice. 

The maintenance of spare-parts storage and branch 
offices for handling the selling department of the 
manufacturer’s business increases the cost of distribu- 
tion, but the keen competition which prevails necessi- 
tates this service provision. None of the drill- 
manufacturing companies can escape it. It adds to the 
cost of each individual rock drill, but in the last analysis 
it saves more than a corresponding value in time and 
expense to the mining company. 

In our opinion the number of manufacturers now 
in the business is such as to reasonably assure the 
lowest selling prices commensurate with the service 
rendered and in keeping with the super quality of the 
standard rock drills now on the market. The rock-drill 
manufacturer has conscientiously developed his busi- 
ness, and great credit is due to him for placing light, 
well-made, durable and highly efficient tools within 
the hands of the miner. Without them the mining 
industry would not have reached its present expansion. 
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He is indeed worthy of his hire. On the other hand, 
miners and mine managers should study their drilling 
problem, to the end that they will get the most service 
from this relatively high-priced mining tool. 
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Outdoing King Tut 


NTEREST in how the ancients lived is comple- 
| mentary to the wish that important records of today 

be preserved to the end of time. Just how much 
difference all this will make in the physical and spiritual 
comfort of Jack and Jill is problematical. Humanity 
will hobble along, no doubt, even though archeologist 
and historian perish. But the desire to perpetuate 
what is good and to hold up as an example what is not 
so good in the past is laudable, and the degree of praise 
merited is directly proportional to the vehemence of 
the desire. Feeling in a Bokian mood, we award summa 
cum laude to Watterson H. Rothacker, a film manufac- 
turer of Chicago. As announced by his company, Mr. 
Rothacker is preparing a collection of motion picture 
films, visualizing mining, among other industries, 
for presentation to the Smithsonian Institution for 
preservation to posterity. An excellent idea, but the 
half has not been told. How long will a motion picture 
film last? is the question that Mr. Rothacker has put to 
his technical staff. The answer he got encourages both 
him and us. Indefinitely, the experts replied. “The 
scientist’s own definition of ‘indefinite,’” says the 
Rothacker company’s announcement, “is anywhere from 
10,000 to 50,000 years. Mr. Rothacker will stipulate 
that the vault (in which the films are to be deposited) 
shall not be unsealed for at least 5,000 years.” 

Looking after this vault is our idea of a permanent 
job. It is only just to Mr. Rothacker to add that the 
announcement concludes by saying, “Of course an inva- 
sion from Mars, or something, may spoil the plans— 
but as far as is within the present power of man 
everything will be done to insure it.” 
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Selling the Geologic Idea 


EOLOGICAL surveys and geological societies 
(5 have been laggards in the art of presenting their 
wares to the consuming public; hence it is with 
a distinct shock of surprise—and approval—that we re- 
ceived the following “live wire” notice of the meeting of 
a geological society. It is distinctly stimulating—even 
exciting—yet true and conservative. We congratulate 
the writer—and give his message publicity. 


The Members of the: 

Geological Society of America, 
Society of Economic Geologists, 
Collegiate Geological Department, 
Geologists in General. 
Gentlemen: 

IF there is a distinct type of geologic structure about 
which you know next to nothing; 

IF there are about 60 examples of this structure in the 
United States, 30 in Mexico, 50 in Germany, 75 in Roumania 
and yet others in Russia, Algeria, Egypt and Spain; 

IF most of the world’s production of potash and sulphur 
comes from this type of structure; 

IF any one of many examples of this structure contain a 
thousand years’ supply of easily minable salt in sight; 

IF these structures are still more important for their 
oil production, yielding most of the Roumanian production, 
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most of the Gulf Coast production, and minor production in 
Germany and Mexico; 

IF this type of structure offers many interesting and as 
yet unsolved theoretical problems; 

IF in connection with these structures there has been 
developed in Texas and Louisiana; 

The unique Frasch (steam) process of mining sulphur; 

Modern methods of rotary drilling; 

The oil fields yielding most oil per acre in the United 
States; 

Extensive salt mining both by shafts and galleries, 
and by brine wells; ) 

AND IF, finally in addition to a searching discussion of 
MICRO-PALEONTOLOGIC and allied methods of subsur- 
face correlation with papers by Schuchert, Cushman and 
others, a thorough review of all published data and a com 
plete record of a vastly greater store of hitherto unpub 
lished data on this type of geologic structure will be pre- 
sented at 

THE SYMPOSIUM ON SALT DOMES 

AMER. ASSOCIATION OF PET. GEOLOGISTS. 
HOUSTON, TEXAS. 

MARCH 27-29, 1924. 

Will it not be worth your while, to participate in these 
sessions and the accompanying field trips to the most in- 
teresting salt domes in Texas and Louisiana? A most cor- 
dial invitation is extended to you to attend the meetings and 
to bring with you, your students, assistants, associates, and 
friends who may be interested in these symposia. 

Houston, Texas, HOUSTON GEOLOGICAL SOCIETY. 
Dec. 27, 1923. John Suman, Pres. 
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The Institute Withdraws 
HE Federated American Engineering Societies 
(now known as the American Engineering Coun- 


cil) has been definitely abandoned by the A.I.M.E. 
Yet mining engineers were active in the organization 


-of this society, and a mining engineer—Herbert Hoover 


—was its first president. The American Society of 
Civil Engineers never entered the F.A.E.S., although 
prominent civil engineers actively promoted it. There 
thus remain in the Federated Societies, of the four 
great founder societies, only two—the Electrical Engi- 
neers and the Mechanical Engineers. The situation re- 
garding these is somewhat strained also; together they 
contribute over 80 per cent of the funds, but have less 
than half the voting power. 

We regret the waning of the Federated Societies. 
The fundamental idea was vague but praiseworthy—to 
make the engineer collectively a power in national af- 
fairs, especially such affairs as needed engineering 
knowledge. Labor has its powerful organizations; 
Business and Capital has its Chamber of Commerce. 
Engineering, which belongs to neither group, yet oc- 
cupies a key position, would benefit by such organiza- 
tion also. The idea being good, failure to put the idea 
into effective operation was a matter of organization 
and administration. Such loss of prestige as the 
F.A.E.S. has had we must in broad terms lay to that 
general cause. It was indeed not an easy job; and 
possibly the engineer in general is not ripe for the role. 
The task was somewhat like that of organizing and 
making effective the United States Chamber of Com- 
merce, of which all the local Chambers of Commerce in 
the United States are members. This has been success- 
fully accomplished, but the central engineers’ society 
has a more difficult undertaking, certainly. First, the 
membership depends mainly on four great and power- 
ful societies, each with a latent feeling of self-sufficiency. 








AT TE 







































































February 2, 1924 


This is not the case with the Chambers of Commerce. 
Second, engineers are by nature chiefly interested in 
technical activities; they are by nature little interested 
in politics or national affairs, even the national aspects 
of engineering. Third, at the root of all great and per- 
manent co-operative organizations, the fundamental in- 
quiry of the average individual member is: What do I 
get out of it? Chambers of Commerce are composed of 
business men, whose livelihood depends on the proper 
business conditions, of which they are well aware; and 
it pays each man to give some of his attention and funds 
to organizations formed to protect and favor business 
prosperity. The same question, What do I get out of it? 
has been asked by the engineer of the F.A.E.S., and 
evidently in many cases he has not been able to see the 
immediate returns—so the tendency is to abstinence. 
It must be conceded that the task of finding activities 
of immediate benefit to all engineers is a difficult one. 
Engineers are too diversified. What suits one group 
displeases another. In the end, as Mr. J. Parke Chan- 
ning pointed out last year to the mining engineers, 
support of the central society must depend partly upon 
‘the desire to be an ideal citizen and to serve with what 
knowledge and ability we have, regardless of the imme- 
diate or ultimate personal reward; and this is unfor- 
tunately a platform not very likely to support an 
organization. Yet conspicuous achievement on the part 
of the Federated Societies would have saved the day. 
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A Need for Reform 


CORRESPONDENT who is a mining engineer, 
Aw who is at present a Land Office official, 

writes us concerning our editorial of Dec. 29; 
observing “Actually, I could be arrested for what I 
think of that law and its detrimental effect on metal 
mining and its absolute discouragement of prospecting. 
True, it reserves the minerals to the government; but 
who is going to prospect for them when inclosed in a 
homestead fence? Certainly not the prospector as we 
know him, and if not he, then who else?” And he 
cites a case on which he himself had reported, one 
of those numerous cases where the land office granted 
a homestead claim on land which had already been 
granted by another department of the government as 
mining claims. Both men, therefore, had title to the 
ground, and the usual question arose, the land office 
engineer being sent out to see whether the holder of 
the mining claims had a real mine or only a forlorn 
hope. He reported a valid “discovery” for each claim: 
and that the holder had done $15,000 worth of work 
on the claims. On the other hand, the homesteader 
had also improved the land and erected buildings, in 
good faith. The homestead location was earlier than 
three of the lode claims, later than nine of them. The 
report to the Commissioner of the General Land Office 
at Washington proceeds: 

“Hence we have this situation: Jackson located his 
claims in good faith and upon a discovery of mineral. 
Thereafter he did the required location work and 
placed his claim on the proper county records. He has 
since done his annual work to maintain title. 

“This is absolutely all the law requires him to do. 
He rests content upon the title thus acquired, firm in 
his belief and faith that the law means what it says 
and that the government will do as it promises through 
its statutes. 
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“In the meantime the government land office at 
Phenix knows nothing whatever of these claims cov- 
ering public domain—claims as valid in all respects as 
any homestead ever filed. So far as their tract books 
and records show the land is open for entry, and conse- 
quently, when proper filing is made by a qualified 
entryman, the land is segregated and so noted on the 
records. 

“Nevertheless, an actual conflict exists. Jackson and 
Brown: have both done all the law asks them to do to 
acquire initiatory title to the land. The fault is not 
theirs; it is simply a glaring defect in the land law, 
and one under which hundreds of similar future con- 
troversies will doubtless arise.” 


erence enn 


Sabotage in Mexico and Elsewhere 


RECENT WRITER to the London Times, Mr. 
A Thomas Southcott, who is a director of Palmarejo 

and Mexican Gold Fields, Ltd., in Mexico, com- 
plains of the company’s difficulties with the Mexican 
Government. The company, the letter states, invested 
hundreds of thousands of pounds in Mexico before the 
revolutions began. During the revolution the plant, 
machinery, railway, and water conduit of the company 
were destroyed or rendered useless. The company lodged 
a claim for £260,000, which is still not acted on by the 
Mexican commission appointed to adjudicate such 
claims. How, the writer asks, can Mexico expect to 
induce further foreign capital to enter? 

Since this letter was written the De la Huerta revolu- 
tion has broken out, making the situation still more dis- 
couraging. The Mexicans are busily engaged in demon- 
strating that they are not capable of self-government, 
not fit for democracy. Mexico’s greatest friends are 
coming to this conclusion. Still, the disease and dis- 
ability are more widespread than in Mexico. English 
mines in Russia have been treated still more barbarously 
than in Mexico. Germany has dodged her debts more 
crookedly than has Mexico, and France shows inclina- 
tion to follow the same slippery path. 
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The Bonanza at National, Nevada 


HOSE WHO READ the article on page 1078 of 
our issue of Dec. 22,°1923, on the rich ore at 
National, Nevada, should read, in connection with 
Prof. Winchell’s interpretation, the Bulletin (601) of 
the U. S. Geological Survey, on the same district, by 
Prof. Waldemar Lindgren. Professor Lindgren con- 
cludes that the whole mineralization is “due to the ac- 
tion of hot springs at points very close to the surface.” 
The veins carry stibnite as the most persistent mineral; 
but those that have much stibnite are usually poor in 
gold and silver. The rich shoot carrying gold and sil- 
ver (electrum) is, according to Professor Lindgren, 
beautifully banded, by the alternating deposition of ra- 
dial and of fine-grained quartz. It is considered that 
the deposits were formed by hot waters which suc- 
ceeded a rhyolite eruption. 
scaccuesiaeagiaamcaeitesite 


*‘Journal-Press” Index Ready 
HE INDEX of Vol. 116 of the Engineering and 
Mining Journal-Press for the last half of the year 
1923 is now ready for distribution and will be sent to 
all requesting it. A postcard will do. 
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Charles W. Merrill, James Douglas Medalist 


By. T. A. Rickard 


many—are glad to know that to him has been 

awarded the James Douglas medal in recognition 
more particularly of his work in that branch of metal- 
lurgy known as cyanidation. The medal, awarded an- 
nually under the aus- 
pices of the American 
Institute of Mining and 
Metallurgical Engineers, 
for distinguished 
achievement in non-fer- 
rous metallurgy, was es- 
tablished as a memorial 
to James Douglas, a dis- 
tinguished metallurgist 
himself and one of the 
best beloved of mining 
engineers. Mr. Merrill 
was born in Concord, 
N. H., fifty-four years 
ago, but nearly all his 
life has been spent in 
California, from whose 
State University he 
graduated in 1891. 
His first field work 
as a metallurgist 
was done at the Stand- 
ard mine, at Bodie, in 
southern California. 
There Mr. Merrill in- 
troduced the cyanide 
process in .1894 with 
marked success, as his 
former chief, Thomas H. 
Leggett, has testified. 
Similar work was done 
by him at the Harqua 
Hala mine, in Arizona, 
and for the Montana 
Mining Co., at Marys- 
ville, Mont. Then in 
1899, when only thirty years of age, at the Homestake 
mine, he began the research that brought him fame 
and fortune. His first task was to see what could be 
done with the low-grade ($7 per ton) concentrate that 
was being produced in the mill of the celebrated gold- 
mining company in South Dakota. Mr. Merrill ascer- 
tained that nothing useful could be done, because a 
good price was being paid at the Deadwood smelter, 
which was glad to have this iron product as a flux for 
the siliceous custom ores of the district. Then he 
turned to the tailing, of which 3,000 tons daily was 
going down the creek. In the attempted treatment of 
this reject the company’s local staff was assisted by 
technicians representing the MacArthur-Forrest com- 
pany, the British patentees of the process. Their ef- 
forts had failed. Mr. Merrill ascertained by experiment 
that there was a chance to re-treat the tailing at a 
profit. He made a proposal to erect an experimental 
plant—which was done—and then to erect one or more 
of the total capacity required by the daily output; he 
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CHARLES W. MERRILL 


stipulated that he was to work without any salary or 
allowance for expenses, but that he should receive 15 
per cent of the net profit for a period of five years on 
each plant that was to be built under his directions. 
Ultimately three such plants were constructed, one for 
treating the sandy prod- 
uct of the mills at Lead 
City, another for treat- 
ing similar material at 
Gayville, and a third for 
treating slime at Dead- 
wood. He made a for- 
tune as the result of his 
improvements, but his 
total receipts repre- 
sented less than 2 per 
cent on the increased 
valuation that accrued: 
to the Homestake prop- 
erty in consequence of 
his work. The _ basic 
novelty in his technique 
was the principle of pre- 
oxidation with the neces- 
sarily closer classifica- 
tion, together with bet- 
ter precipitation of the 
gold by means of zinc 
dust, which was used in 
such a manner as to pre- 
vent oxidation of the 
solution in its flow from 
the ore containers to, 
and through, the pre- 
cipitation presses. The 
development of direct 
filter-press treatment for 
the fines (that is, leach- 
ing in the press itself) 
made it possible at that 
time to treat a 50c. 
slime at a cost of less 
than 20c. per ton. This economical result was due to 
the small ratio of solution, combined with the auto- 
matic discharge of the filter presses by sluicing, with- 
out separating the filter frames. Incidentally, it may 
be mentioned that in this work it became practicable 
to use filter presses that held twenty-six tons of slime, 
as compared with the five- or six-ton press in common 
use at that date, in 1906. The collecting, pre-oxidation, 
and leaching of the sand and slime in the same con- 
tainer in each case resulted in decisive economy, as 
compared with the contemporary practice of double 
treatment of the sand and agitation-decantation of the 
slime in the Transvaal. Most of these technical ad- 
vances are now part of standard cyanide practice all 
over the world. 

Mr. Merrill served as chief of the division of collateral 
commodities in the U. S. Food Administration during 
the war. He is a member of a number of technical 
societies abroad and in this country; and he is a public 
spirited citizen of the best type. 
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Commercial Explosives— 
Their Selection and Use 


By Douglas P. Allison 


Explosives Engineer, Wilmington, Del. 


N 1922 more 
[= 431,000,000 lb. 

of explosives were 
manufactured in the 
United States. Of this 
amount over half (51.1 
per cent) was used in 
coal mining, 19.4 per 
cent was used in other 
mining, 7.0 per cent in 
railway and other con- 
struction work, and 
22.5 per cent for all 
other blasting require- 
ments.. To meet the 
ever-increasing need of 
explosives for all kinds 
of work, not only the 
quantity produced but the assortment has constantly 
increased. So in the selection of explosives, their quality 
and their adaptability for the proposed work obviously 
have to be considered before there can possibly be safety 
and efficiency in their use. 

Commercial explosives may be divided roughly into 
two classes—black blasting powder and high explosives, 
the chief of which is dynamite. Blasting powder is 
the outgrowth of the gun powder of the thirteenth and 
fourteenth centuries; dynamite, in its great variety of 
forms, is the direct result of Alfred Nobel’s idea of 1863 
that Ascanio Sobrero’s nitroglycerin could be used as a 
practical commercial product when absorbed by a porous 
substance such as infusorial earth, or kieselguhr, and 
wrapped in paper. 

In contrasting black powder and dynamite, occa- 
sionally even a somewhat experienced blaster will make 
the remark that black powder shoots up, whereas 
dynamite shoots down, but such a statement is entirely 
misleading, since the force of the gases liberated 
in either case is equal in all directions. The cause for 
this theory, however, may be easily understood. The 
rate of burning of black powder is relatively so 
slow that when a small quantity is ignited on the ground 
no appreciable results are visible; but a stick of almost 
any dynamite exploded in the same place will make a 
good-sized hole in the ground. The reason for this is 
not that dynamite shoots down instead of up, but that 
the gases are formed so much more quickly (in less 
than one-thousandth of a second) that they have time 
to act upon the ground before even the air itself can 
expand enough to take up all their force. Although 
there are a number of other differences between black 
powder and dynamite, this difference in the speed with 
which the gases are produced is the most essential. 

Blasting powder, of which there are two kinds, is a 
black, mechanically prepared mixture of sulphur, char- 
coal, and saltpeter (potassium nitrate) or sodium nitrate. 
When made with saltpeter it is known at “A” blasting 
powder; when made with sodium nitrate, “B” blasting— 


‘From U. S. Bureau of Mines Technical Paper 340. 
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the most commonly used. It is granular in form, and 
that the grains may be free-running and also somewhat 
more moisture-proof, they are glazed or polished with 
a graphite coating. To obtain different rates of speed 
in the burning of black powder, the grains are sorted 
into a number of different sizes, varying in the common 
variety from about a sixteenth of an inch to slightly 
over half an inch in diameter. In the “B” blasting 


-powder there are seven sizes, the smallest being 


“FFFF,” the largest, “CCC.’” 

“A”? blasting powder has six sizes, ranging from “A” 
dust to the size of the “F” or standard 4 of “B” 
blasting powder. “A” blasting powder is somewhat 
stronger, denser, and less hygroscopic than “B” blast- 
ing, and is suited for work where the action of “B” 
blasting powder is not quite fast enough. It is espe- 
cially adapted, for instance, to some limestone and slate 
quarries, and also for quarrying fine dimension stone. 

Before a discussion of the use of blasting powder or 
any description of dynamite is given, some of the condi- 
tions which have been responsible for the manufacture 
of the different kinds of dynamite, and which govern 
its uses, should be explained; for only with a com- 
plete appreciation of these facts can one have a clear 
understanding of the qualifications of the explosives 
themselves. 


Rock CHARACTERISTICS ARE IMPORTANT 


In the first place, the fundamental geological condi- 
tions of utmost importance, yet often at least partially 
ignored, must be fully considered. Many thousands of 
dollars were lost not long ago by a contractor in north- 
ern New York, whose previous experiences had been 
confined to the shales and sandstones of Pennsylvania.’ 
When estimating the the cost of excavating granite 
he made allowance for increased drilling cost, due to 
its hardness and toughness; but he failed to consider 
the fact that the absence of lines of stratification would 
require drill holes much closer together than in shale. 
The result was that not only the drilling cost but the 
cost of explosives per cubic yard was almost double 
what he had estimated. 

There are the two great classes of rock—sedimentary 
and igneous. These rocks vary greatly in hardness— 
from tale, gypsum, and calcite, on up to the diamond. 
Moreover, these rocks vary in toughness as well. Sand- 
stone, for example, is hard; many igneous rocks are 
often exceedingly tough, and will stand a heavy blow 
without splintering; and some rocks, like trap, are both 
hard and tough. In the table of relative toughness, 
for example, rating limestone as 1, slate ranks 1.2, 
granite 1.5, basalt 2.3, sandstone 2.6. From this it is 
evident that the same kind of a blow which would 
break a soft rock into pieces would not even crack a 
harder and tougher rock. So, of course, to break these 
different kinds of rock, blows of different kinds are 
needed. Besides, these rocks have not only many 
degrees of hardness and toughness but different weights 


2From Gillette’s ‘Hand Book of Rock Excavation.” 
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also; and quite naturally the energy it takes to move 
soft coal, weighing (roughly) from 2,000 to 2,500 Ib. 
per cu.yd., will be considerably less than that required 
to move gypsum weighing 3,900 lb., or shale weighing 
4,500 Ib. 

Entirely aside from the nature of the material to be 
blasted, explosives must be adapted to other important 
conditions; for blasting must be done in water as well 
as on land, in cold weather as well as warm, in tunnels 
where ventilation is poor, and in mines where inflam- 
mable gases are present. To meet these conditions 
satisfactorily there must be then: 

First, an explosive which will withstand water. 

Second, one which will not freeze readily. 

Third, one which, when exploded, will not produce 
harmful fumes (the most common of the poisonous 
gases evolved are carbon monoxide—colorless, odorless, 
deadly—and hydrogen sulphide). 

Fourth, one which will not ignite mine-gas and coal- 
dust mixtures. 

Those are some of the conditions which have been 
responsible for the manufacture of the different kinds 
of high explosives, and such conditions must be studied 
before the selection of a proper explosive can be made. 


SPEED OF COMBUSTION 


it has been mentioned that the rate of burning of 
black powder was slow, and that the rate of detonation 
of dynamite was rapid. When black powder (FF 
granulation) is ignited under normal blasting condi- 
tions, its gases have a speed of 1,538 ft. per second; 
when a 100 per cent dynamite is detonated, the speed 
of its gases is over 23,600 ft. per second. The velocity 
figures for dynamite throughout this paper, though 
obtained from reliable authorities, are approximate 
only; moreover, they are the results of tests made in 
the open—not in confinement of any kind other than the 
paper cylinder “as contrasted to velocity tests made 
by the Bureau of Mines, in which a metal cylinder 
is used.” 

Black blasting powder produces 390 times its own 
volume, nitroglycerin, more than 747 times its own 
volume of gases, without figuring in the extra expansion 
due to heat. From these figures it is easy to under- 
stand why black powder gives a pushing or heaving 
effect, and nitroglycerin a shattering effect of great 
violence. 

To modify the action of nitroglycerin, as well as to 
add to its power by keeping the gases at a high tem- 
perature for a longer time, the original and inactive 
kieselguhr or “rotten stone” has long since been re- 
placed by “active dopes,’ with the result that now 
there is a very complete scale of explosives, ranging 
from nitroglycerin itself, which has the maximum per- 
cussive force, to black powder, which is used chiefly 
for its propellant force. 


THE VARIOUS GRADES OF EXPLOSIVES 


High explosives of the kinds most extensively manu- 
factured and most widely distributed throughout the 
entire continent may be divided into six groups: 

1. Nitroglycerin dynamites—often referred to as 
“straight” or “N.G.” dynamite. 


2. Ammonium-nitrate dynamites—called “ammonia” 
dynamite. 


3. Gelatin dynamites. 
4. Permissibles—(high explosives which have been 
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tested and approved by the U. S. Bureau of Mines for 
use in gaseous or dusty coal mines). 

5. Special “powders.” 

6. Non-freezing “powders.” 

The nitroglycerin dynamites as a group develop 
greater disruptive force than any other commercial type 
cf explosive. They range in strength from “60 per 
cent” with a velocity of 20,500 ft. per second, to 20 
per cent with a velocity of 9,200 ft. per second. Their 
fitness for work where a shattering effect is desired, or 
for breaking up very tough and hard material, is obvi- 
ous. The straight nitroglycerin dynamites tend to 
freeze at temperatures at 45 to 50 deg. F.; to obviate 
this difficulty, each grade has almost an exact counter- 
part known as “low-freezing nitroglycerin, 60 per cent 
strength,” (L.F.N.G.)—these counterparts withstand- 
ing temperatures 10 to 15 deg. lower. The higher 
grades, especially, have a water resistance next to that 
of gelatin, and, when packed in a double paraffine shell, 
can be successfully used in submarine blasting; they 
can also be used for making ditches, when shooting by 
transmitted detonation, (a detonator in each loaded hole 
being unnecessary with this method). “Straight” 60 
per cent, and 50 per cent particularly, produce fumes 
which are dangerous and should therefore not be used 
except when ventilation is of the best. “Straight” 
dynamite is also easily ignited by the side spit of fuse 
—the practice many blasters have of lacing fuse through 
the cartridge should therefore certainly be avoided with 
this class of dynamite. 

The ammonium nitrate dynamites, Group 2, have 
slower rates of detonation than the nitroglycerin dyna- 
mites. The 60 per cent strength has a rate of 16,400 
ft., and the 20 per cent, 7,800 ft. Ammonium nitrate 
itself is very deliquescent, and therefore these dyna- 
mites should not be used where the work is exceptionally 
wet; but for most rock and ore blasting they are well 
adapted. In this case, as with the N.G. dynamites, 
they have low-freezing counterparts which are used 
almost exclusively. 


BLASTING GELATIN MOISTURE RESISTANT 


Next come the gelatin dynamites, Group 3. When 
nitro cotton in small quantities is mixed with nitro- 
glycerin it forms a jellylike product. This mixture in 
its purest form, known as blasting gelatin, is rated 100 
per cent strength and has a velocity of 23,600 ft. per 
second. Its water resistance is better than that of 
any other type of explosive and is equaled only by the 
other gelatins. For the back of cut holes in tunnels, 
and the bottom of bore holes, where the burden is great, 
it is unsurpassed. The other gelatins are made by the 
addition of different percentages of suitable absorbents. 
For work around wharves, and for the removal of 
sunken piles and other submarine obstacles, gelatin is 
the best explosive to use. 

The straight gelatins from 80 per cent to 25 per cent 
have a velocity of about 7,700 ft. per second, and, as 
just mentioned, are best suited for very wet work and 
tunnel blasting. The ammonium nitrate gelatins, be- 
cause of their lack of objectionable fumes, are exten- 
sively used in ore mines and for rock work where 
ventilation is bad. Both the “straight” and “ammonia” 
gelatins have their low freezing counterparts. It is fre- 
quently necessary to procure a dense explosive and at 
the same time one which will produce a shattering 
effect. Gelatin is used therefore; but to produce this 
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shattering effect it must be detonated by a straight 
nitroglycerin primer of 60 per cent strength. This will 
give the gas a speed of from 16,300 ft. in the 35 per 
cent, to 19,800 ft. in the 80 per cent. 

No explosives have been used with more success in 
the prevention of fatal mine accidents than have the 
permissibles of Group 4. In many cases the coal dust 
and inflammable gases are likely to form explosive mix- 
tures with the air. In order that these mixtures be not 
ignited, it is essential that explosives producing a short 
flame of moderately low temperature be used. As 
contrasted to that of black powder the duration of the 
flame of these permissibles is as one is to twenty-five 
or thirty-five hundred. (To reduce the flame tempera- 
ture, free water, an excess of carbon, and flame- 
reducing salts are used.) Besides these requisites, it 
is often of vital importance to have a permissible the 
fumes of which will not be obnoxious. Nowadays 
there is a permissible to meet almost every requirement 
of the coal miner; he can have a dense or a bulky 
powder, a strong or a weak one, a fast or a slow one, 
depending upon the grade of coal and his method of 
mining. For example, if it became desirable to produce 
a large proportion of “lump” coal, the probability is 
that a step down from a permissible having a velocity 
of 11,000 ft. per second to one of 8,000 ft. per second, 
but with about the same strength, would bring the 
result wanted. (In using permissibles one and one-half 
pounds is the maximum allowance per shot hole in 
gaseous or dusty coal mines.) 


DYNAMITE FOR AGRICULTURAL USES 


Of the special powders—Group 5—manufactured 
quite extensively, there are two or three which might 
be mentioned: Farm powder, which is almost invariably 
packed in 1/{x8-in. cartridges—the most popular size 
for dynamite. It is a low strength and low freezing 
dynamite, belonging rightly in Group 2, the ammonium 
nitrate class; and R.R.P., commonly called a “low 
powder.” The farm powder gives about the right blow 
and push to lift out the stumps in a right-of-way and 
to throw to one side the small boulders encountered. 
It has many agricultural uses such as_ subsoiling, 
ditching, and tree planting. R.R.P. is a very low-grade 
high explosive. It is granular in form, and instead of 
being packed in cartridges, as are all other dynamites, 
it is put up in four 124-lb. bags per case. It is both 
quicker and stronger than blasting powder, about half 
the bulk being required to do the same work that blast- 
ing powder would do. R.R.P. and about three other low 
powders of ascending strength, somewhat similar in 
action but packed in cartridges, give off fumes which 
make them unsuitable: for any work where ventilation 
is not extremely good. There are also special powders 
for salt mines and quarries—these usually belong 
among the lower grades of groups I and II respectively 
—i.e., “N.G.” powders and “ammonia” powders. 


THAWING DYNAMITE 


The habit of thawing dynamite around stoves is not 
uncommon among contractors. A contractor’s superin- 
tendent said not long ago that he had quite often seen 
500 lb. of 40 and 60 per cent around the little stove in 
his “office.” These crude and dangerous practices 
among contractors and quarrymen need no longer be 
tolerated, because the recent perfection and marketing 
of the latest types of non-freezing powders—Group 6 
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—make it possible to load bore holes when the tempera- 
ture is zero with no more difficulty, so far as the 
condition of the powder is concerned, than when the 
temperature is 50 deg. above. The five or more 
strengths now manufactured are in actual practice 
giving excellent results in quarries and elsewhere 
against the “L. F. ammonia” dynamites of 60 per cent 
to 30 per cent in strength. The non-freezing dynamite 
possesses the most essential qualities of these ammonia 
grades, together with the added advantages sometimes 
of slightly greater bulk, and, as the name correctly 
implies, an utter disregard for extreme cold. 





An electric squib 


In the foregoing paragraphs, a few conditions were 
mentioned, both geological and miscellaneous, govern- 
ing the selection of explosives, together with the various 
kinds of explosives manufactured most universally to 
meet these conditions. And now a few points should be 
mentioned regarding the use of these explosives. 

In the use and handling of explosives a few primary 
rules should be strictly obeyed. Explosives should be 
protected from shock, from sparks, and from heat. (If 
the dynamite must be thawed, a standard-thawing ket- 
tle or thawhouse should be used; it should not be put 
around hot stones, around stoves, or in hot water.) 
The use of metal near explosives should be avoided, 
the boxes should be opened with a wooden wedge and 
mallet. The charge and stemming in bore holes ought 
to be tamped with an all-wood tamping stick. Explo- 
sives should not be stored in damp places; and, above 
all, they should always be treated with great respect. 

The actual shooting of explosives is accomplished by 
certain accessories known as “blasting supplies.” For 
instance black powder is ignited by the spit from fuse 
or miner’s squibs. The miner’s squib is made like a 
miniature skyrocket—the slow-burning match at one 
end gives the miner time to get to a place of safety; 
the quick-burning powder in the tube makes the squib 
shoot through the gas pipe, or the hole left by the with- 
drawal of the miner’s needle, into the charge. A still 
better method of igniting blasting powder is by means 
of the electric squib. The electric squib is about the 
size and shape of the electric blasting cap (which will 
be described later). But instead of a copper cap, it 
has a heavy paper cap, and instead of detonating when 
the electric current is applied, it merely shoots out a 
small flame. As blasting powder in coal-mine work is 
generally made into cartridges by the miner, the elec- 
tric squib is inserted when the paper shell is about half 
full of powder; the remainder of the shell, with the ex- 
ception of enough at the top to be tied securely about 
the wires, is then filled, and this primer cartridge is 
placed near the center of the charge, if more than one 
cartridge is to be used. The electric squib affords sev- 
eral advantages: (1) No smoke in created from burn- 
ing fuse; (2) several charges may be shot simulta- 
neously; (3) time of firing can be fixed with absolute 
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A day’s supply of caps in an aluminum container 
Connecting the wiring with the blasting machine 


certainty; (4) chances of misfires are reduced to a 
minimum, and hangfires are eliminated entirely. 

“B” blasting powder is frequently used in railroad 
cuts where the rock is soft, and also in most coal mines 
where permissibles are not necessary, chiefly because of 
its heaving, rather than shattering, effect. For railroad 
cuts a mixture of the three smallest granulations, FF, 
FFF, FFFF, often gives the best results; in coal, a 
fairly good general rule is to use the larger granula- 
tions (F up to CCC) when the veins are thick (say from 
5 to 7 or 8 ft.); and the smaller granulations—es- 
pecially the FF and FF F—where the veins are from 24 
to 43 ft. in thickness. 

Satisfactory results with black powder can be ob- 
tained only when the bore holes are filled to the mouth 
with well-tamped stemming. Damp fireclay is the best 
substance to use, and the nearer an approach to this 
can be had, the better will be the result. Coal dust, 
obviously, should never be used. 

Vertical holes for railroad cuts before being loaded 
with black powder should be sprung or chambered in 
order to make room for the bulk of the charge at the 
bottom of the hole, where most of the force will be 
needed. The detonation of two to four sticks of a 
50 or 40 per cent N.G. or ammonia dynamite (accord- 
ing to the nature of the rock) unconfined except by a 
small amount of loose sand, will usually make room for 
a 25-lb. keg or more. After plenty of time has been 
allowed for the hole to cool, the black powder can be 
poured—the tamping stick being used to spread out the 
charge in the chamber so that no air space may be left. 
In this case the best primer to use for shooting the 
charge is a stick of 40 per cent N.G. or ammonia dyna- 
mite, into which an electric blasting cap has been prop- 
erly inserted. This primer should be loaded into the 
hole when the hole is about half full; the rest of the 
powder should then be poured in and the hole well 
tamped to the mouth. 

The uses of high explosives are too many, and the 
conditions under which they are used are too varied, 
even in the same kind of work, to permit of the formu- 
lation of set rules as to kinds, sizes, or quantities. How- 
ever, explanation of the exact method of using dyna- 
mite in general, combined with practical experience, 
observation, and the information given in this article, 
should aid the user of explosives in arriving at correct 
conclusions about the individual jobs. In the first place, 
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dynamite, like black powder, produces maximum power 
only when properly confined in the drill hole by well- 
tamped stemming; and yet how constantly is this fact 
wholly ignored, despite the urgent recommendations of 
the best authorities! 

In the second place, although it may sometimes be 
ignited by a spark, or by the side spit of a fuse, it acts 
with utmost efficiency only when detonated by a 
“No. 6,” or stronger blasting cap or electric blasting 
cap. The blasting cap—a copper capsule about 12 in. 
in length and containing about a grain of mercury 


Crimping the cap 


fulminate—is open at one end. Into this end the fuse 
is inserted and crimped correctly with a cap crimper— 
not with a knife or the teeth. Fuse which is made in 
grades suitable for blasting in wet as well as in dry 
places usually has a burning rate of 30 seconds to 
the foot—(except one or two well-known brands, which 
have a rate of 40 seconds to the foot). After the cap 
is crimped around the fuse, a hole is made in the car- 
tridge, preferably with a hard-wood pointed stick, and 
the cap is inserted in the cartridge. If the work is at 
all wet, blaster’s soap or tallow should be put around 
the fuse end of the cap, and the end of the cartridge 
should be tied with string around the fuse. This pre- 
caution, too, is often overlooked. 

Electric blasting caps, furnished with wires of dif- 
ferent lengths, are fired by means of a small wire em- 
bedded in them heated to incandescence or fused by 
the electric current. The electric blasting cap should 
be inserted in the cartridge and fastened in the same 
manner as the blasting cap. It is not advisable to put 
the cap in diagonally and loop the wires around the 
cartridge. The No. 6 strength cap and electric blasting 
cap is suitable for all ordinary shooting. The No. 8 
should be used for blasting-gelatin and for all explo- 
sives which, through deterioration or other causes, 
are somewhat insensitive. 

At times it becomes necessary in shaft or tunnel 
work to shoot each round of holes successively. For 
this work “delay electric exploders and igniters” are 
so constructed that a single application of the current 
will fire them, the final detonation or firing being timed 
by means of a slow-burning substance ignited by the 
current. 

The use of dynamite—farm powder, for example— 
with fuse and cap is quite general in removing stumps, 
provided they are only large enough to require the fir- 
ing of a single charge. For adobe shots, to break up 
rocks without drilling them, 60 per cent N.G. is un- 
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surpassed, but high grades of a non-freezing and ‘“am- 
monia” 60 per cent or 40 per cent can often be used 
with good results. If the rock is drilled for a “block- 


hole” shot, just as satisfactory breakage can be ob- 


tained with about one-twelfth the charges which would 
be used in “dobying.” (For adobe shots the dynamite 
is put in a little heap on the top of the rock, in a 
depression if it can be found, and covered over with a 
slab of mud several inches thick.) Almost invariably in 
small individual shots, fuse and caps are used with a 
suitable dynamite. 

In quarries and in all work where charges for a large 
blast must be fired simultaneously, electric blasting 
should be the method employed. The following is an 
example of the loading for a quarry shot: Say the 
holes are about 70 ft. deep, and because of the greater 
burden at the bottom, it is decided to use 60 per cent 
“ammonia” dynamite for a distance of 16 ft. from the 
bottom of the hole, and 40 per cent “ammonia” dyna- 
mite for the next 28 ft. In this case it would be advis- 
able to put one primed cartridge of 60 per cent in the 
middle of the 40 per cent dynamite, as well as one in 
the middle of the 60 per cent; the remaining distance 
to the top of each hole should be filled with stemming, 
well tamped. 





Method of preparing cartridge for cap 


The wires from each hole should be connected in 
series, each joint being well made and wrapped with 
tape, the duplex leading wire being used to complete 
the circuit to the blasting machine. The circuit should 
then be tested by means of the galvanometer, the dry 
cell of which is strong enough to send a slight current 
through the circuit but is not strong enough to set off 
the electric blasting caps. The galvanometer reading 
for this circuit should correspond to the reading ob- 
tained when the galvanometer is connected to the rheo- 
stat posts equaling in resistance that of the total 
number of blasting caps in the circuit. 

The blasting machine (of which there are seven or 
more sizes having capacities of from.five to one hun- 
dred and fifty 30-ft., copper-wire exploders) should 
then be tested by means of one blasting cap at safe 
distance from the operator, connected up through the 
rheostat to make up the resistance of the other ex- 
ploders to be used in the circuit. If these tests, which 
are essential in the preliminary work for all blasts of 
any consequence, are satisfactory, the leading wire can 
be connected to the blasting machine and the blast fired. 
This is an example of the method of loading, priming, 
connecting up, and testing a series of holes for a blast. 
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Particularly in large quarry blasts of the sort just 
described another detonation agent is now frequently 
used—namely, cordeau bickford fuse—which is (to 
quote the exact definition’ of its manufacturer) a “de- 
tonating safety fuse” consisting of “a lead tube filled 
with trinitrotoluene and very carefully drawn to uni- 
form size.” It is safe to handle. It has a speed of 
about 17,500 ft. per second; and since it reaches from 
the bottom to the top of each well drill hole or from 
the very back to the mouth of tunnels (for tunnel shots), 
thereby being in contact with the entire explosive 
charge, it is obvious that its effect when detonated will 
be more far reaching than that of two or three ex- 
ploders in each hole would be. Cordeau is connected 
up by splitting the ends of the branch lines from the 
holes and twisting them around the main line and con- 
necting an electric blasting cap with special union to 
one or both ends of the main. It is beyond a doubt 
that the efficiency of a blast is increased by this method 
of detonation, and shots comprising approximately a 
hundred thousand pounds of dynamite have been suc- 
cessfully pulled with a single No. 8 cap coupled to 
cordeau as the detonating agent. 

Now, to sum up briefly these facts relating to the 
selection and use of explosives: First, the need for 
accurate study of the local geological conditions sur- 
rounding each job requiring explosives. Regardless of 
whether the job is mining, quarrying, or ditch-blowing, 
a thorough knowledge of those conditions is essential; 
end second, the miscellaneous conditions such as venti- 
lation and tmperature, which frequently indicate the 
proper kind of explosive so clearly that the possibility 
of choice is limited to a minimum. 

Some of the main sources of danger in the handling 
and using of explosives have been mentioned in the hope 
of pointing the way to an ever-wider margin of safety. 
And finally, the use of a suitable explosive, carefully 
loaded, correctly primed and well tamped, will result in 
maximum efficiency. 





A five-hole type blasting machine 
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General view of the concentrating and sintering plant a 


Operations of the Mesabi Iron Co.—II 


Crushing, Concentrating, and Sintering the Ore 
By Arthur B. Parsons 


Assistant Editor 


HE REDUCTION PLANT of the Mesabi Iron Co. 

at Babbitt, Minn., is much bigger than it appears 

to be in a photograph. The reason probably is 
because there is nothing of familiar size in the vicinity 
with which to make comparison. The impression of a 
rather small plant that I had gained from seeing several 
pictures was radically changed when I visited Babbitt 
for the first time last August. The whole thing is built 
on a huge scale. For instance, the top of the conveyor 
that leads to the cobbed-ore stockpile is 150-ft. above 
the ground, so high that 200,000 tons of 6-mesh material 
can be stocked in a single conical heap. The structures 
are of steel and concrete with corrugated iron sides and 
roof. The foundations are unusually massive; perma- 
nency and ruggedness are the features that strike one 
immediately on entering any of the buildings. 


THREE INDEPENDENT DEPARTMENTS 


The plant is divided into three separate and distinct 
departments which can be operated independently. This 
is shown clearly in the accompanying cross-sectional 
view. The two large outdoor stockpiles afford unusual 
storage capacity and consequent elasticity in operations. 
If occasion should arise, it would be possible to shut 
down all but the grinding and sintering department 
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and still continue to produce the finished sinter at the 
rate of 800 tons per day (assuming that the additional 
equipment now being installed were in operation) for 
three months or more. 

A study of the cross-section and the accompanying 
diagrammatic flow sheet will give the reader a fairly 
complete picture of the process as it will be when the 
alterations now in progress (without interfering with 
production, however), are completed. These call for 
the installation of two new ball mills, a third Oliver 
filter, a second Dwight-Lloyd sintering machine, more 
wet cobbers, and fourteen additional Plat-o tables. The 
six that are now in operation have been installed since 
my visit to the plant last summer. The supplemental 
flow sheet shows the grinding and fine concentrating 
operations as they were being conducted at that time. 
I shall endeavor to point out some interesting features 
of the equipment and to explain the reasons for the 
radical change in procedure. 


HEAVIEST STEEL CRUSHER YET BUILT 


The coarse crushing machinery is largely installed 
in an excavation 50 ft. square and 105 ft. deep in solid 
rock. Aside from an 8-ft. Worthington apron feeder 
40-ft. long which takes the run-of-mine ore from a 
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Cross-sectional drawing of the plant 
This shows the general arrangement of the departments. Some of the details are not in accord with the present 
arrangement of equipment, and the changes now nearing completion are not indicated 
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250-ton pocket to the primary breaker, there are no 
elevators or conveyors in this department. The ore 
travels entirely by gravity. 

The crushers are specially designed to meet the severe 
service imposed by the hard, tough, abrasive rock. The 
Blake-type jaw breaker is the strongest and heaviest 
ever built so far as I am able to ascertain. It is a 
Buchanan machine with a cast-steel shell; the nominal 
dimensions are 48x72 in. About ten years ago several 
breakers measuring 60x84 in. and 66x84 in. were built, 
but they had not proved satisfactory in handling 
hard rock, largely because of the torsional strains set 
up when a large tough piece of rock fell to one side of 
the jaw opening. For this reason it was decided to make 
a smaller machine but a stronger one. A _ standard 
48x72-in. crusher weighs 220,000 lb., whereas specifi- 
cations for this particular machine call for 340,000 Ib. 
of metal. The jaws, of manganese steel, are in six 
sections, all interchangeable and reversible, end for end. 


This machine takes the largest pieces of ore that the ~ 


steam shovels con load and reduces to about 10-in. size. 
A similar crusher, 36x54 in., mounted on heavy struc- 
tural steel girders, breaks to 4-in. size. The 4 in. 
material is divided over four grizzlies, spaced 14 in., 
each of which feeds its oversize to a Superior McCulley 
gyratory crusher. Much difficulty was experienced 
with these crushers at the outset. Special problems 
were involved in designing large gyratories to crush 
fine and at the same time deliver large tonnages of hard 
rock. These were eventually solved, and the present 
machines stand up under the severe service and have 
the desired capacity. As in the case of the jaw 
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Babbitt, with an impression of the surrounding country 


breakers, the best manganese steel must be used for 
wearing parts, on account of the tough and abrasive 
character of the taconite. 

The maximum size of the finished ore that gravitates 
to the conveyor belt at the bottom of the pit is about 
2in. This belt, supplied by the Quaker City Rubber Co., 
is 11 ply, 42 in. wide and 797 ft. long. It is driven and 
tightened at a small station situated between the crush- 
ing plant and the stockpile, at the point where the con- 
veyor emerges from the tunnel. The belt has stood up 
well under hard service. 


MoTorRS ARE INTERCHANGEABLE AS FAR AS 
PRACTICABLE 


A feature is the interchangeability of the seven motors 
in the plant. Not only these but the motors that drive 
the ball mills in the grinding plant are alike: 150-hp. 
General Electric machines. The primary breaker is 
driven by two motors belted to opposite ends of the 
shaft. Interlocking electric control devices make it 
impossible to operate the apron feeder unless the 
crushers and the stockpile conveyor are in operation. 
This eliminates the possibility of costly “spills” in the 
plant. A 30-ton overhead crane serves all the machines 
and facilitates repairs. Parts usually are brought to 
a special bay at the surface for heavy repairs. The 
capacity of the plant is 8,000 to 10,000 tons in twenty 
hours. 

With respect to the placing of the crushing machinery 
in this deep pit, it seems questionable whether the 
advantages accruing from the gravity flow of the ore 
are sufficient to offset the disadvantages of (1) higher 
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The primary crusher before the operating platform 
was erected 


first cost and (2) less convenient operating and repair- 
ing, as a consequence of working on a large number of 
different levels. 


TWO-STAGE INTERMEDIATE CRUSHING 

The material crushed to 2-in. size is carried to the 
top of the cobber building by means of two 30-in. belt 
conveyors operating at their lower ends through 
concrete-lined tunnels extending beneath the centre of 
the stockpile. Each conveyor may be fed by either of 
two apron feeders, one 10 ft. behind and the other 10 ft. 
ahead of the center of the stockpile. 

As the plant is now operated only one of the two 
conveyors takes ore from the stockpile. The equipment 
is arranged in two units in such a manner that they 
may be operated independently or in series; the latter 
plan is used now according to the scheme outlined in 
the flow sheet. This permits of stage reduction in the 
rolls—the first being set at 1 in. and the second at 3 in., 
which is more efficient than setting both so close that 
further intermediate crushing is unnecessary. 

As in the case of the coarse-crushing plant, the 
machinery is heavy and rugged in construction, so that 
it will handle the tough rock with the minimum cost 
for replacements and repairs. The rolls are specially 
built after the Mesabi design by the Worthington 
Corporation. They are the heaviest in existence. The 
shells when new are 78 in. in diameter with a 20-in. 
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face; they are specially made of forged steel by the 
Railway Steel Spring Co. They are 9-in. thick and 
last 120 days at the present rate of production. Six- 
inch shells which were first used lasted only sixty days, 
so that the thicker shell is much more economical. The 
rolls have double tension rods, one set above the bearing 
and one below. This feature has prevented the tipping 
back of the movable roll boxes, with consequent ex- 
cessive wear on the slides. The spring pressure is 
618,000 lb. There are no elevators, but inclined con- 
veyors 24 in. wide return the roll products to the main 
conveyors. The rolls are driven by individual motors 
and are served by an overhead crane which is used to 
do all the heavy work. 


SCREENING MAKES EFFICIENT COBBING 


Aside from the rolls and sundry auxiliary machines, 
the equipment in this part of the plant consists of three 
Mitchell and eight Hum-mer electric vibrating screens, 
and three dry magnetic graders and eight dry magnetic 
cobbers. These are installed in two units in the 
“tower,” to which the ore is delivered directly by con- 
veyor belt from the stockpile. 

Essentially, the theory of the cobber plant is this: 
Given a sized product it is possible to remove by magnetic 
selection a certain proportion of pieces that contain 
insufficient magnetite to make further treatment profit- 
able. Sizing is desirable, for obviously a magnetic field 
strength that is suitable for separating 2-in. pieces 
would not make an efficient separation of 4-in. particles. 
Further, if the 2-in. pieces which contain sufficient 
magnetite to take them into the concentrate (more 
properly a middling) are recrushed, pieces of leaner 
rock will be liberated that can be profitably removed 
by the cobber handling finer sizes. By means of suc- 
cessive screening, cobbing, and crushing operations 
about one-third of the original material is discarded 
in sizes ranging from 2 in. down to 6 mesh; the other 
two-thirds consists of material 6 mesh and finer in 
size and ranging from 35 to 42 per cent magnetic iron. 
This goes to the cobber stockpile for further con- 
centration. 

As I explained in the first of these articles, the point 
in the scale of iron content (the magnetic, not total, 
iron always is referred to) at which it becomes profit- 
able to discard material is an economic problem, factors 
in which are the current cost of operations and the 
selling prices of products and byproducts. The figure, 
however, will usually be between 8 and 12 per cent. 


MUCH COARSE MATERIAL REJECTED WITHOUT 
FINE CRUSHING 


This factor enters the problem: The magnetite exists 
in two fairly distinct forms: (a) as comparatively pure 
lenses and bands and (b) as minute grains disseminated 
in intimate mixture with the siliceous constituents of 
the rock. A high-grade concentrate can be made easily 
from the first class of material, whereas it is difficult 
to separate a rich concentrate from the disseminated 
stuff even with very fine grinding. With prevailing 
high freight rates—which seem likely to continue— 
high-grade shipments pay best, so that for the present 
it would be profitable to discard the pieces in which the 
magnetite exists in disseminated grains even if they 
could not be sold as crushed stone. Naturally these are 
the pieces that are leaner and find their way into the 
~aject. It may some day be profitable to make a second- 
ary concentrate of lower grade. 
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The operation in a sense is the reverse of ordinary 
concentrating. Instead of taking out a marketable con- 
centrate as soon and as frequently as possible, reject 
is taken out as soon and as often as possible. This, 
obviously, is because the mill feed will not yield a con- 
centrate of 60 = cent or better until crushed to about 
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and economy of screening is one of the factors in the 
success of the mill operation. 

Graders and cobbers are made by the Mesabi company 
at the plant according to its own design. Essentially 
these machines consist of a rubber belt feeder about 
8-ft. long, the belt traveling at about 225 ft. per minute. 

The head pulley, 30 in. in diameter and 36 in. wide, 
produces a magnetic field. The feed is received on the 
top of the belt near the end opposite the magnetic 
pulley. The tailing falls off the opposite end in a 
stream just as it would from any belt conveyor under 
normal conditions, whereas the more strongly magnetic 
pieces or particles adhere longer to the pulley and drop 
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Flow sheet of the plant as it will be operated on a basis of 800 tons of sinter per day. Alterations and 
additions with. this end in view are under way 


6 mesh, whereas lean rock can be discarded from a 


mixture of 2- or 3-in. pieces. 


The Mitchell screens are used on the coarser mate- 
rial; the Hum-mers on the smaller sizes. This seems 
to indicate the purpose for which experience at Babbitt 
has shown each machine to be the better.. The efficiency 


off from the lower part of the are as the belt breaks 
contact with the pulley. A partition suitably placed 
below and in front of the head pulley diverts the two 
products into appropriate chutes. 

There is a distinction between a grader and a cobber. 
The grader is much like the ordinary magnetic pulley 
















































a ne ae RS a 












206 Engineering and Mining Journal-Press 


for removing tramp iron. It gets its current by means 
of slip-ring brushes on the shaft, and the magnets are 
an integral part of the pulley and revolve with it. The 
cobber, on the other hand, consists of a revolving brass 
drum inside of which stationary magnets are arranged 
to cover the front half; these are wired so as to provide 
alternating north and south poles. This alternation 
causes a constant “tipping” or “tumbling” of the mag- 
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by 
Windings*=--"_=--"Magnete poles 
Sketch of the magnetic grader 
This resembles the ordinary magnetic pulley and as it does not 
separate fine material serves as a sizing devise. 


netic particles as the shell revolves, and they come in 
turn under the influence of poles of opposite sign. This 
agitation serves to allow the entrained non-magnetic 
particles to free themselves and drop off the pulley. 
This is particularly necessary when finely crushed ma- 
terial is being treated, and consequently the cobber is 
preferred for the small sizes. The accompanying 
diagrammatic sketches adapted from those of E. W. 
Davis in Bulletin 9, Minnesota School of Mines Experi- 
ment Station, show the construction and wiring of a 
grader and cobber. As is indicated, the grader carries 
nearly all of the finer material into the “magnetic” 
product, thereby functioning as a sizing machine. It 
serves to reject: the large low-grade pieces, a purpose 
for which the cobber is not considered to be so satis- 
factory. 


LITTLE POWER REQUIRED FOR MAGNETIZING 


Each machine consumes only from 44 to 11 amperes 
at 128 volts for creating the magnetism. This low 
power consumption is the result of intelligent construc- 
tion. A magnetic field is very cheaply created if ade- 
quate iron is provided and the copper windings are 
properly designed: that is, with large wire and plenty 
of coils. Otherwise it may be expensive. 

A rheostat is provided for each machine, so that 
the strength of the field may be regulated conveniently 
according to the character of the feed and the require- 
ments of the product. The machines require from } to 





4 hp. for mechanical operation; they are driven through 
Cleveland worm gear reducers by means of chains and 
sprockets. 

Experience has made the mill staff highly expert in 
regulating this department of the plant so as to keep 
the grade and size of the discard at the desired points. 
“Discard” is really a misnomer; the reject is a by- 
product for whigh ready markets have been found. 
The material is*used for a variety of purposes for 
which clean, hard, crushed stone is required. The 
characteristics which make crushing difficult also make 
the byproduct valuable. Provision is made for separat- 
ing the product of any cobber so that a closely sized 
product of any mesh from 3 in. up to 2 in. can be made. 
Up to this point the process has been dry—only a little 
water being used as needed to settle the dust. The 
“cob” is the 6-mesh “middling” that is conveyed to the 
stockpile for further separation. 

The partly concentrated ore is drawn from the stock- 
pile through one of five automatic feeders onto an 18-in. 
belt conveyor, and thence carried to the top of the wet 
concentrating plant. 

One of the problems that engaged early attention 
in 1915 was the development of an efficient magnetic 
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Sketch of the dry magnetic cobber 


The magnets are stationary, only a shell revolving. Finer ma- 
terial can be separated. 


separator or concentrator that would handle 150-mesh 
material. It was necessary to grind the taconite fine 
in order to liberate the particles of magnetite, and a 
special machine was required. The first satisfactory 
results were obtained with a machine of the log-washer 
type, designed by Mr. Davis and greatly improved as a 
consequence of the work done by the Mesabi company 
at the experimental plant at Duluth. 

The machine can be described most easily by com- 
paring it to a mechanical classifier of the spiral type. 
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“Tank” of a wet magnetic log washer 


Four parallel spirals 18 ft. long and 18 in. in diameter 
are arranged in pairs, those in each pair revolving 
toward each other. The pitch of the spiral is approxi- 
mately 4 in. in the direction of the shaft. Beneath the 
inclined bottom of the containing tank are four strong 
electromagnets which place the entire bottom in a 
magnetic field. This draws the magnetic particles to 
the bottom, up which they are moved by the screw- 
conveyor action of the spiral. Wash water added at 
the upper end, assisted by the agitating effect of the 
spirals, serves to liberate entrained non-magnetic par- 
ticles, which are washed over the lower end just as the 
slime is washed away in a classifier. The clean con- 
centrate is discharged at the top of the incline. 


FRAILTY OF MACHINE HAS BEEN CORRECTED 


The spirals must of course be non-magnetic; accord- 
ingly, they are made of copper reinforced with brass 
rods paralleling the main shaft. The principal fault 
found with the machine so far is its comparative frailty. 
Until recently the spiral was fastend to the shaft by 
means of smooth collars. These collars tended to slip 
slightly, with disastrous results to the spiral. By bolt- 
ing the collars to the shaft this difficulty has been 
largely overcome. 

Another type of concentrator, used until recently, 
differs from this machine principally in that rakes, of 
manganese steel and therefore non-magneti¢, similar 
to those of a Dorr classifier, replace the spiral. This 
does not, if a low tailing is made, give as clean a con- 
centrate as the other by about 14 per cent iron. For 
this reason, although it is more economical in upkeep, 
the rake concentrator has been discarded in the new 
procedure. 

The arrangement as indicated in the old flow sheet 
was to follow each rake concentrator by a spiral as a 
finisher. As in the case of the graders and cobbers, 
an important factor in the efficiency of both of these 
machines is the use of generous coils and large wire 
for the creation of the magnetic field. 

It will be noted that the revised flow sheet contains 
twenty wet magnetic cobbers. This machine consists 
essentially of a water-tight brass drum revolving about 
stationary magnets after the fashion of the head pulley 
of a dry cobber. The magnetic poles alternate in sign; 
and the lower one-third of the drum is submerged in 
water. The ore is fed near the top of the drum, as 
indicated in the accompanying diagrammatic sketch. 
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showing the four sets of coils beneath 


As soon as the water in the containing bath is reached, 
the reversing magnetic action “tumbles” the ore par- 
ticles and permits the water to liberate and wash away 
the leaner material. 


MorRE WET MAGNETIC COBBERS IN NEW 
FLOW SHEET 


The concentrate adheres to the drum until the “take- 
off” roller is approached. This roller is a steel shaft 
slotted longitudinally. On account of its small diameter, 
induced magnetism makes it sufficiently strong to pull 
the particles away from the drum. They are discharged 
on the opposite side by centrifugal force, the speed 
keing 400 r.pm. The tailing is withdrawn through 
a spigot at the bottom. The function of the machine is 
similar to that of the dry cobber—that is, to eliminate 
about 20 per cent of the feed as discardable tailing, and 
make a richer middling for further concentrating. 

As in blasting the ore in the quarry, in breaking it 
in the primary crushing plant, and in further reducing 
it in the rolls, the hardness and toughness play an 
important part in the regrinding department. They 
tend to make the cost of ball milling high; but on the 
other hand the high specific gravity of the taconite 
tends to offset this factor in the final per-ton cost. 
Luther W. Lennox, in an article on the “Grinding Re- 
sistance of Various Ores,” in Vol. 61 of the Transactions 
of the A.I.M.E., showed that of twenty-three different 
ores, Calumet & Hecla jig tailing had the greatest hard- 
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Diagrammatic section of the wet magnetic cobber 
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ness or resistance to crushing under certain arbitrary 
standard conditions. Assuming Portland, Colo., ore as 
unity, the C. & H. tailing was 1.33, whereas Mesabi 
taconite was only 0.51! Undoubtedly this is accounted 
for by the high specific gravity, for the comparisons, 
of course, were based on equal quantities of ore by 
weight. The result supports the well-known theory 
that the work required to break pieces of similar rock 
is proportional to the area of the new surface created. 

The fine grinding hitherto has been done in three 
8-ft. by 22-in. Hardinge ball mills, each in closed circuit 
with one or more Dorr rake classifiers. Part of these 
are of the bowl type 
and part of stand- 
ard design. The 
mills have manga- 
nese steel liners, 


ay 7 2 Dorr. 
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L A difficulties experi- 
enced with this ore 
has been the secur- 
ing of efficient clas- 
sification. Too 
much 150-mesh ma- 
terial has been re- 
turned to the ball 
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the capacity of the 
entire plant. The 
problem is compli- 
cated by the pres- 
ence of magnetite 
in very fine grains, 
by the existence of 
heavy iron silicate 
minerals, by resid- 
ual magnetism re- 
sulting from earlier 
treatment in the 
magnetic machines, 
and by the wide 
difference between 
the specific gravity 
of magnetite and 
silica. The careful 
use of water, narrowing of overflow lips, steepen- 
ing the beds of the rake classifiers, speeding up the 
rakes in the bowls, have all contributed to improve 
the work done at the start. This leads to mention of 
what is probably the most momentous development since 
the plant was started. Ever since experimental work 
was started in 1916, it has been realized that it would 
be desirable to remove a finished concentrate from 
10- to 40-mesh ore, thereby avoiding a lot of grinding. 
Tests were made with various kinds of concentrating 
machines, but it seemed impossible to get a reasonable 
volume of concentrate grading better than 58 per cent 
iron. Last summer (1923), however, table concentra- 
tion tests were again resorted to and intensive work, 
in this field of investigation was undertaken. Emil 
Deister spent about six weeks at Babbitt working with 
a Plato-o table. At the end of this period, he was able 
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to demonstrate that 15 or 20 per cent of the feed 
coming from the cobbed stockpile could be removed 
in the form of a concentrate assaying from 63 to 65 per 
cent magnetic iron even on a feed as coarse as 10 or 
12 mesh. 


. 
CLOSED-CIRCUIT GRINDING ELIMINATED 


Mr. Deister’s experimentation afforded the key to a 
solution of the whole problem of classification and fine 
grinding. It remained only to determine how best to fit 
the tables into the scheme of treatment. The flow 
sheet on page 205 shows how it has been done. The 
vital change is the elimination of closed-circuit grinding. 
Two additional ball mills are being installed and the 
grinding will be in two stages with intermediate classi- 
fication, but no particle of ore will find its way back to a 
mill through which it has already passed, except 
the small quantity of tailing from the Plat-o tables. It 
is this simple but vital change that will make it possible 
to produce 800 tons per day in the present buildings. 

The finished concentrate is collected in three 20-ft. 
Dorr thickener tanks. It comes from three sources: 
(1) the Plat-o tables, (2) the rake magnetic concentra- 
tors, and (8) the spiral magnetic concentrators. It 
remains to dewater and sinter this mixed product. 


SECOND SINTERING MACHINE TO BE HORIZONTAL 


The fuel, consisting of anthracite silt which will pass 
a 10-mesh screen, is added to the thickened sludge from 
the Dorr tank by an adjustable revolving-disk feeder by 
means of which the fuel content of the mixture is con- 
trolled. About 5 per cent by weight is required. This 
fuel serves to make the filter cake more porous, and no 
difficulty is experienced in obtaining a ?-in. cake with a 
103 per cent moisture content. This has been found by 
experience to be the most desirable percentage for suc- 
cessful operation of the sintering machine. The filters, 
two Olivers each 6x10 ft., have from the start done 
everything required of them without difficulty. 

The Dwight-Lloyd machine gave some trouble from a 
mechanical standpoint at first, but this has been entirely 
overcome. However, the new sintering machine is to be 
horizontal instead of inclined, this choice being based on 
the theory that it is more satisfactory to elevate by 
means of a pan conveyor than on the sintering machine 
itself. 

For a long time fine finished sinter was screened out 
and returned to form a bed upon which to feed the raw 
filter product. This was a troublesome and expensive 
operation and cut down the capacity. Experiments 
demonstrated that no advantage was thus obtained, and 
the procedure was discontinued. Another lesson that 
only experience taught was that high suction packed the 
bed unduly and decreased the permeability, thereby 
making an inferior sinter. The best results are obtained 
with a suction equivalent to between 12 and 13 in. of 
water. The travel of the grates is 4 ft. per minute and 
the bed averages 6 in. in thickness. Herringbone grates 
of malleable cast iron last well. Crude oil is now used 
for ignition, but eventually pulverized coal will probably 
be substituted as being more economical. The staff has 
more important work at present than experimenting 
with powdered fuel. 

Such fine material as passes through the grates is 
drawn into a cyclone dust collector, operated wet instead 
of dry. The solid particles are whirled into a film of 
water which flows down the inside of the cylinder and 
conical bottom. The sludge discharges through a water 
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seal at the bottom of the cone into a Dorr rake classifier. 
_ The coarser portion is returned to the sinter mix 
ahead of the filter and the overflow reverts to the con- 
centrate thickener. 


CRUSHING OF SINTER PROVES UNNECESSARY 


Until recently a crusher received the sinter from the 
Dwight-Lloyd grates, but it has been found that an 
entirely satisfactory material from the point of view of 
the blast-furnace man is produced when the sinter is 





Conveyor leading to the “cobbed” stockpile 


passed directly to the railroad cars. Some breaking 
takes place, as the sinter slides down an inclined steel 
chute with a perforated bottom. The small quantity of 
fine material that passes through the perforations is 
returned to the Dwight-Lloyd machine. A typical anal- 
ysis of the finished product is: 


Constituent Per Cent Constituent Per Cent 
"TOUCHE APO: actos elaietsiatacla 64.6 WEE? bata wad Si etpara aalevarae 0.5 
Soluble iO .460s «400% 63.6 EE So hare oak seen e 1.0 
RCE iv care meee eee 9.0 PERO oo 50s eres 0.2 
PROSDHOFUGE: ° 3. cca a6 dase 6.03 Titanium oxide ........ Trace 
ALGMAINE. oseiwiagaces atee ‘Cee PURER IMU © adc Ss oon aca dor ace , None 


Virtually all the machinery in this particular part of 
the plant is controlled by push buttons situated on the 
feed floor of the sintering machine. The rate of feed, 
the proportion of fuel, the strength of suction, and the 
vacuum on the filter (which determines the moisture 
content of the feed) can be altered by the head operator, 
who is guided by the behavior of the charge on the first 


- immense value. As 


Engineering and Mining Journal-Press 209 





One of the 2,000-kw. steam-turbine generators 
in the power plant 


20 ft. of the grates. His is an important part in the 
operation of the plant. 

Electric power for both the mine and mill is generated 
by two 2,000-kw. General Electric-Curtiss steam tur- 
bines. They are of the horizontal type and run condens- 
ing. Steam is made in four 600-hp. Edgemoor boilers 
equipped with Sanford-Riley underfed stokers, the fuel 
being Youghiogheny screenings. Power costs about lc. 
per kilowatt-hour. Only about 1,100 hp. is required by 
the mill at present, so the power plant is adequate to 
provide for a largely increased capacity. Several lakes 
and small streams near at hand assure ample water 
even when the scale of operations is expanded. 

Until recently the staff at Babbitt under Mr. Swart, 
who is vice-president of the company as well as general 
manager, has included: Fred A. Jordan, general super- 
intendent; H. Ross Taylor, mill superintendent; William 
Mudge, mine superintendent, and T. B. Counsellman, 
metallurgical engineer. Mr. Jordan, who had been Mr. 
Swart’s right-hand man since the inception of the enter- 
prise, retired in the summer of 1923. He was succeeded 
by Harry C. Smith, 
formerly superin- 
tendent of the Ray 
Consolidated mill at 
Hayden, Ariz. Mr. 
Swart is only too 
glad to share with 
these men the 
credit for what has 
been accomplished. 
Likewise, he tells 
me that the co- 
operation of D. D. 
Moffatt and the 
various other engi- 
neers associated 
with the Jackling- 
Hayden, Stone com- 
panies has been of 


I pointed out in the 
previous article, 
the way now seems 
open to assured 
financial success as 
soontas the capacity 
of the plant has 
been brought to 800 
tons of sinter daily ; 





Loading finished sinter for 
market 
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this should be done some time in the present year. 

In conclusion I want to point out this fact: There is a 
great difference—largely psychological, of course—in 
striving to increase profits, and in struggling to make a 
profit, particularly when you are navigating in an un- 
charted sea. Your problems may not in themselves be 
more difficult, but a speedy solution seems more urgent. 
It is for this reason I suspect that Mr. Swart has im- 
pressed me particularly with his appreciation of the 
practical value of the constant enthusiasm and unwaver- 
ing encouragement of the men who are financing the 
enterprise, particularly Mr. Jackling. To me it seems 
that no possible measure of success can be more than the 
company deserves. 


Production of Arsenic in 1923 


The refined and crude arsenic produced in the United 
States in 1923, according to an estimate issued by the 
Geological Survey, amounted to 14,184 short tons, valued 
at $2,966,753 or an average value of 104c. a lb. This 
quantity is a little less than that given in the estimate 
made in December. The sales of refined arsenic having 
a purity of 99.5 per cent or more amounted to 12,192,tons, 
and the sales of crude arsenic having a purity of 70 to 
95 per cent amounted to 1,992 short tons. Considerable 
crude arsenic was used in the manufacture of weed 
killer and distributed to eastern and western railroads 
for use on their rights of way. The stock of domestic 
arsenic at points of manufacture was small; not more 
than 200 tons of refined arsenic was on hand Oct. 31. 

During the first eleven months of the year 9,168 short 
tons of white arsenic, valued at $1,695,654, was imported 
Most of it came from Germany, Japan, and Mexico, but 
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some came from Belgium, France, England, China, and 
Brazil. The imports of white arsenic at the eastern, 
Gulf, and Lake ports exceeded those at ports on the west 
coast. Notwithstanding the predictions of brokers early 
in the year, higher prices did not stimulate the accumu- 
lation of additional supplies from foreign countries. 
Imports of arsenic sulphide amounted to 1,086 short 
tons, valued at $265,861. 

The total white arsenic bought for consumption in 
1923 from domestic and foreign sources was about 
22,000 tons, less than one-third of which was made into 
calcium arsenate, and the remainder was made into 
other insecticides, weed killer, and cattle dip, or used 
by glass manufacturers. 

“ight producers in the United States reported the 
production of arsenic. Three smelting companies con- 
tributed 90 per cent of the total output of arsenic. Lead 
smelters made fully 80 per cent of the total smelter 
output of arsenic. About half the total domestic output 
was made from charges of regular furnace ore at the 
smelters, and 40 per cent came from arsenical ores and 
speiss purchased. Nearly 10 per cent of the total came 
from two plants that treat ore primarily for arsenic. 

Of the arsenic contained in ore smelted in blast fur- 
naces, probably 25 to 50 per cent is saved. A larger 
recovery has been reported from plants that use direct 
roasting, where the fume is caught in “kitchens” and 
baghouses. If the future demand for arsenic warrants 
the expense of equipment it may be found more profit- 
able to treat arsenical ores directly. 

No new discoveries of arsenic ore were made in 1923, 
and the most productive sources of arsenic were the 
mines of Gold Hill, Utah; Jardine, Mont., and Eureka 
and Battle Mountain, Nev. 


re 





A Mine Railway in Brazil 
The St. John del Rey Mining Co. operates a light electric railway between its gold mine and 
mill and the trunk railroad at Raposos in Minas Geraes 
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DISCUSSION 


“Engineering and Mining Journal-Press” is not responsible 

jor statements or opinions published under “Discussion.” 

In many cases the views expressed are diametrically 
opposed to editorial policy and belief. 


———_——~> 
Determining Native Copper 

THE EDITOR: . 

Sir—lI have read the article in your Consultation sec- 
tion, “Determining Native Copper in a Chalcccite- 
copper Concentrate,” Vol. 116, No. 19, page 816. I think 
the method proposed by Mr. Kenny is not good, because 
the solution of cupric ammonia carbonate and ammonia 
carbonate also dissolves the chalcocite in our Corocoro 
ores. I believe the best method is to separate the native 
copper by amalgamation with mercury. Coarse metallics 
must be removed by grinding first. Another method 
that has been proposed is to treat the mixture of native 
copper and chalecocite with silver nitrate, which dissolves 
the native copper with silver precipitation. 

Corocoro, Bolivia. F. A. SUNDT. 


rine aceasta 


. A Broader Vision 
THE EDITOR: 


Sir—In your correspondence columns there have been 
almost weekly letters trying to account for the gradual 
disappearance of the prospector. While some of the 
reasons given may be contributing causes, most of them 
discuss the symptom rather than the disease. The 
recent experience with a prospector and his sons has 
brought out the underlying reasons for it and the real 
cause, which is in the different attitudes toward life of 
the older and younger generations. 


The father has spent twenty years’ time and all the 


money he could spare over and above the amount 
needed for the support of his family for the time he 
was earning wages as a miner, on a prospect. The 
sons, educated in the public schools and high schools, 
think of good clothes, social activities, an automobile 
and the material things of life. They have no vision, 
no faith—not even in a religion. They are products 
of the present-day conditions of society. 

This is simply an example of the effects of the un- 
derlying cause. There are hundreds of young mining 
engineers poured out annually from the technical schools, 
and, if they had the right spirit, the hills would be full 
of prospectors and there would be no want of people 
to staxe them if a similar spirit still existed in society. 
But what do these trained men do? They head for a 
white-collar job, or if not white collar, for a brass check 
of a hired man in some position where there is “a 
6 o’clock and payday.” They are ready to endure hard- 
ships at dollars per and expenses, but have no vision 
and faith in anything except the power of the almighty 
dollar. What the steel tape cannot measure and the 
chemist cannot assay is entirely beyond their mental 
grasp. 

Thus the army of so-called mine-examination engi- 





neers, most of whom are on payrolls, are mere scalers 
of ore blocked out whose greatest motive is to play safe 
and retain their pay check. It is because of these, in 
turn, that the prospector suffers. 

What is needed is vision and faith to make more 
prospectors out of the graduate engineers, and the 
same in the public in general to stake them, with more . 
engineers of the same stamp on the staffs of the larger 
mining companies. J. H. EBY. 

Spokane, Wash. 


— aa ———______ 


Concerning the Sanity of the Prospector 
THE EDITOR: 

Sir—I was laid up with a broken leg once, in a 
hospital in the State of Washington. In the same hos- 
pital there was also an ex-locomotive engineer, also 
with a broken leg. Waiting in a hospital until one’s 
bones knit makes time hang heavy on a man’s hands, 
and we convalescents would argue and talk on any sub- 
ject to pass the time. The ex-locomotive engineer knew 
from our conversations that I followed prospecting a 
great deal and sometimes taunted me with it, and one 
day he delivered himself of the following: 

“What I can’t understand is the working of a pros- 
pector’s mind. I know men who will work faithfully 
at a job for five or six months and then quit and go 
to some old mining claim of theirs in the mountains, 
and will do this year after year. Now, it is known that 
only one prospector out of a thousand makes a con- 
spicuous success, and only one out of a hundred makes 
a comfortable living out of it. The other ninety-nine 
die poor and some die in the poorhouse; somehow the 
gray matter in their cranium don’t seem to work prop- 
erly.” 

This was a straight shot; no circumlocution there. 
It irritated me, and I thought over it, and at his next 
taunt I gave him the following lecture: 

“T can only speak for myself, and not for all pros- 
pectors in general: I am prospecting because I have 
an intense desire to become independent. The finding 
of a bonanza would do this. Another thing is this, 
that while some people like and are proud of respon- 
sibility, I dislike it and want to be responsible to 
nobody. I dislike to have the whistles blow me to work, 
to eat, to sleep. If I go to the mountains and find 
absolutely nothing, I have at least been absolutely free 
to roam, to fish, to hunt, go any place where the spirit 
moves me to go. You have been telling us what nice 
money you made on the Great Northern R.R. tooting 
James Hill’s whistles, and then taking a lay off of 
some weeks and going on a grand debauch in Seattle. 
Suppose now, for once, that you and I met on Second 
Avenue in Seattle, you after the debauch, I after a 
fruitless six months in the hills, both broke; where 
would be the difference between us? You would be 
red-eyed and bloated and sick; I clear-eyed, sunburnt, 
and healthy. Who is the worse fool?” W. H.B. 

Montana. 
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Tobacco Research Applied to Mining 


THE EDITOR: 

Sir—During the many years that I have been a con- 
stant reader of the Journal I do not recall anything 
that has appealed to me as being so appropriate as 
your remarks in the issue of Dec. 29, on the subject 
of Serial No. 2,539, U. S. Bureau of Mines. 

After reading Serial No. 2,496, and allowing time for 
the display of human stupidity to thoroughly saturate 
one’s system, it is indeed refreshing to learn through 
your paper the fact that our U. S. Bureau of Mines has 
displayed a streak of human intelligence to the extent 
of being able to detect, to a finality, the difference be- 
tween smoking twelve good-grade cigars and sixteen 
so-called good grade (Polly three for five) Pittsburgh 
stogies. 

The best part of the Serial is the fact that it makes 
it so simple that any prospector who is at all handy 
with figures is enabled to extract the cube root of one 
thousand, simply say to himself, ten by ten by ten and 
you have it. 

Let us assume that a prospector is getting suspicious 
of the normality of his pipe. In order to determine 
whether it had reached the danger point or not he 
would proceed as follows: First put out the cats and 
dogs, pull down the window shades, chink up all cracks 
where the illusive carbon monoxide might escape, shove 
a blanket in the stovepipe, remove the stove, lamps, 
candles, bacon, powder, caps, fuse or any other interfer- 
ing elements, fill the trusty dudeen with Bull Durham, 
tamp her down good, light a match, and smoke until 
bedtime. Then before retiring apply his test for car- 
bon monoxide. If the instructions given in Serial No. 
2,589 are carefully followed out, any prospector of 
ordinary intelligence should be able to determine not 
only the “normality” of his pipe but the sanitary con- 
dition of his cabin. 

Unfortunately not all prospectors have the oppor- 
tunity of reading the Journal regularly, and I dare 
say many prospectors will remain ignorant of this 
wonderful diffusion of knowledge for several months. 
Then in course of time they may be fortunate enough 
to receive a card from the Bureau informing them that 
this longed-for information may be had, simply for the 
asking. 

I am very much inclined to think there will be a mad 
rush for this interesting document, more especially by 
those poor unfortunate victims like myself who have 
been using their nose for a smokestack for the last forty 
or fifty years. 

If I should become overly anxious about obtaining 
one of these epistles and spend $1.30 for sending a 
telegram to our U. S. Bureau of Mines, asking them 
to send me one immediately, do you anticipate that 
this newly discovered test would be so delicate that 
the Bureau, by any means, known only to them, might 
possibly make a “fire assay” of the telegram and deter- 
mine the vintage of my pipe? 

I am positive it is a good pipe, for I have used it 
since very early in the twentieth century. It is a pre- 
war pipe donated to me by the Dupont Powder Co. and 
it would be very distressing to me to be informed by 
the Bureau of Mines that it was not in a “normal 
condition.” 

I have been so informed by my wife many times, and 
I hope that I will be successful in keeping her from 
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reading this ‘“‘Lady Nicotine” doodle-bug dope from 
Washington. 

I would move the word “again” be inserted in your 
final sentence, and have the amended sentence read as 
follows: “Thus finality in research is achieved in this 
subject, and again credit is due the Bureau of Mines.” 

Grants Pass, Ore. HENRY M. LANCASTER. 


ee ee 


The Gall of a Burglar 
THE EDITOR: 


Sir— Your recent editorial attack upon the gold 
producers (issue of Dec. 1, 1923) made my blood boil 
Yet, inasmuch as that part of it which circulates in 
my head does so “in a vacuum,” no great umount of 
heat was engendered, and I take my pen to tell you 
how “rotten” this gold miner thinks are your arguments. 

“He that is not with me is against me: and he that 
gathereth not with me scattereth.”—St. Luke XI, 28. 

How much more helpful to the gold miner was your 
former editorial based upon the speech of Lincoln— 
“Their prosperity isthe prosperity of the Nation. . . . 
Tell the miners that I shall promote their interests to 
the utmost of my ability.” 

When the Hennen Jennings Commission concluded 
that prices soon would fall to former levels and thus 
permit a living profit to the gold-mining industry, we 
had reason to doubt it. The logic of events has now 
shown all such talk to be bunk. We know now that 
prices cannot come down in the face of the world’s 
staggering bond issues (largely tax exempt) coupled 
with the enormous credit deposits in America’s banks. 
Amounting to $7,000,000,000 in 1900, the credit de- 
posits of America’s banks rose to $9,000,000,000 in 1916, 
$16,000,000,000 in 1919, and finally to $37,000,000,000 
in 1922. This tremendous expansion of America’s bank 
credits acts precisely like a similar increase in our 
monetary circulation. Neither the bank credits nor 
bonds are money actually, but both are the base upon 
which money is so easily obtained and hence they func- 
tion as an increase on the circulating medium of 
exchange, reflecting as well as producing a rise in all 
commodity prices. 

Clearly due to this inflation, prices in Asia, Africa, 
and South America have risen to and been maintained 
at a level as high as here; yet there could have been 
no scarcity of labor there nor losses due to the World 
War. Clearly we must look to this inflation of bank 
credits and bonds for the reason. 

The gold miner is no fool. He knows that these con- 
ditions will persist; and that prices must remain high. 
This is why he knows that he must receive an increase 
for the raw gold that he produces, up to the point of 
an industrial profit, or quit the industry. A feasible 
way to obtain for him such an increase was the pro- 
posed “excise tax upon manufactured-commodity gold,” 
as per the so-called McFadden Bill. 

The vigilance committee of the New York jewelers 
could have written for themselves no more biased brief 
than have you who write of the doings of the miners. 

“Damn with faint praise, assent with civil leer; 
And without sneering, teach all the rest to sneer.” 

Rather than deny the use of gold in arts and trades, 
it must be said that the gold miner asks all to use his 
gold, but not forget to pay for it. The only man who 
produces gold is the miner; the only man who consumes 
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gold is the man who makes a profit out of his com- 
mercial or industrial use of it, and in the case of the 
jeweler this is an unconscionable profit. The use of 
gold as money does not consume it, nor does it result 
in a profit per se to the citizen who uses it instead of 
banknotes, but the jeweler’s use of gold consumes it. 
Through the agency of his government the jeweler gets 
his raw material below the cost of that material’s 
production, and no other merchant can boast of a like 
condition. No gold miner complains of this use by 
jewelers and others—we say in the McFadden Bill “Go 
to it, but pay an excise tax upon your manufacture of 
this gold,” and if you will only read the bill you will 
learn that no fund will arise out of which to pay the 
miner’s bonus until gold actually has been manufac- 
tured by the ones who do so with large profits to them- 
selves but not to others. So much for your statement 
that the miners are “unwisely urging a condition un- 
favorable to the use of gold as jewelry.” It is just the 
other way round, with the proviso that the consumer 
of gold for a profit pay the miner for his raw material. 
If paying the gold miner a living industrial profit for 
his ounce of gold be “a favor to the gold miner,” as 
you say, then henceforth let the world go without her 
new, raw gold. 

You say that, “When the mines pay with difficulty 
or not at all, he (the gold miner) immediately exag- 
gerates, and calls it a great injustice.” Sir, the gold 
miner cannot exaggerate his woe, because what you 
call his woe is really his death struggle—the death 
of his industry. You say “the gold miner chafes because 
the hope of a higher price for his product is apparently 
forever denied him.” Surely the miner chafes at selling 
for $20.67 per ounce gold that costs him that much to 
produce and also the depletion of his mine. Chafing is 
putting it mildly. 

You say, “In the first place he (the miner) cannot 
change the price of gold.” And you are right, no mere 
miner or editor can change the United States statutes 
of Congress. And when Congress by act of Jan. 18, 
1837, fixed the weight of the gold eagle coin at 258 
grains of gold of a fineness of 900} ordaining that to 
be ten American dollars, not only was the dollar defined 
but the American price for gold was thereby fixed and 
frozen. 

“It is not a fixed price, however, as he imagines.” 
The miner is no fool; he does not seek to change the 
“price” for gold. Surely, Mr. Editor, you are confusing 
the “price” with “value.” And when you say the miner 
“imagines” gold to have a fixed price, you ought to know 
better. Gold has a fixed “price” of $1 for each 23.22 
grains of pure gold. The very Constitution of our 
country specifies that no one but Congress shall have 
the power to “coin money and fix the price thereof.” 
The gold miner is in fact the only “producer” whose 
produce is written into the Constitution. And this is 
what differentiates the producer of gold from all other 
American producers, a fact so hard to make clear to the 
rest. The gold miner is different from all others be- 
cause what he digs out of the ground is tied into the 
Constitution as the unit of all monetary value. And 
this is why no one other than the government can offer 
him any change for the better. It must be done through 
government agency. 

You say, “He, (the gold miner) cannot expect the 
government to disturb it, and if the government were 
ignorant enough to do this it would do the miner no 
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good.” No gold miner asks for any change in the price, 
weight, or fineness of our coins; the gold standard is 
correct. But through the McFadden Bill (which really 
is two bills in one) the miner asked the Congress to 
(a) levy an excise tax upon the industrial user of gold; 
and (b) to turn over to the miner as his due 50c. per 
pennyweight for each new ounce produced by the miner. 
Then if jewelers and others continued to absorb old 
gold from the mints, that part of the withdrawn gold 
would yield a positive income to the mints to remain 
in the Treasury, and only the tax paid upon withdrawn 
gold of new production would revert to the producing 
miner. 

It is true that only an act of Congress could levy an 
excise tax upon consumers of commodity gold, or pay 
out to the gold producer a sum of money as a bonus 
upon production, and either might be done without the 
other. But surely this would not be disturbing, increas- 
ing or by legislation altering the “price” of gold. Any- 
one could buy his ounce of gold at the mint for the 
same old price of $20.6718 and do whatever he pleased 
with it—there would be the same free market for gold 
as there always should be; only if he manufactured that 
gold for a profit, as in the McFadden Bill, he should 
pay the excise tax upon that ounce as manufactured. 
A government that would do this would by no means 
be an ignorant one, nor would it cause the rise of one 
cent in the price of any other commodity, including 
his powder or steel, nor would his costs rise on this 
account by a penny. Read the bill for yourself, Mr. 
Editor—don’t guess at it. 

You say finally that the gold miner must become a 
free trader. Don’t you know that even in England 
“free trade” is going out of fashion? Of course all 
New York importers politically are for free trade, but 
it takes the gall of a burglar to demand that all gold 
miners become free traders. REEVES DAVIS. 

Oakland, Calif. 





Association of Ore With Narrow Dikes 
THE EDITOR: 

Sir—The following explanation of why ore is more 
often associated with narrow dikes than with big dikes 
or masses may be of some interest: 

The U. S. Geological Survey found in the Tintic min- 
ing district, in Utah, that the orebodies were associated 
with narrow dikes instead of the large dikes and masses 
of igneous rocks, as one at first glance might be led 
to think. The explanation given was this: The large 
masses were buried deep, but the narrow dikes came 
to the surface, thus becoming outlets for the mineral 
gases and solutions of the magma below, somewhat 
after the manner in which the gas in a bottle of cham- 
pagne escapes through the neck when the cork is 
removed. 

A more plausible explanation I think is as follows: 
The larger dikes and masses at the present level from 
which we observe them are more likely to have reached 
or come near the original surface than the small dikes. 
The rock magma, solidifying first, would force the ore 
magma into the upper part of the dikes. Thus the ore 
magma of the larger dikes reaching the surface would 
be removed by erosion, while the ore magma of the 
smaller dikes, not coming so near the surface, would be 
‘only partly removed or not removed at all. 

Prescott, Ariz. WILLIAM CROCKER. 
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CONSULTATION 





Present Tariffs on Minerals and Metals 


“Please publish in your interesting pages a recent table 
of the duties on the most important metals and minerals. 
I have looked for such information in previous issues of the 
Journal-Press, but have been unable to find it.” 


The Fordney-McCumber Tariff Act, which became 
effective Sept. 22, 1923, contained the following duties 
on the metals: 


Aluminum 
Aluminum alloys, crude and serap....... .........60+0000005 5e. per lb. 
Plates, sheets, bars and rods... . 6 Re Oar ies ig oe gh see 9G. per tb. 
Articles or wares. ; ee Sian sie Spo ee a's. 
and 55 per cent 


Antimony 
ieee Pee te wucire ss haba s ce ew ees onen See Ses SOURS Free 
PANNE 6 o.5.5:5.0 ene saw asiaeancs pee hanesepousesckut 2c. per Tb. 
Bismuth 
A on a et id patio eh laa taneme Cai aGhee wae 74 per cent 
Salts and compounds Brae a eabeaynse Adve aa al eaten Se wie S Sam ee 35 per cent 
Copper 


Ore, matte, bars, ingots, pigs, regulus, plates, clippings from new 
copper, scrap and —— with copper as metal of chief value Free 


Rolls, rods or sheets....... ince ms aeeamws Sr woos 240, per lb. 

Seamless tubes and MIN accede noe catices - Ze. per lb, 

SOIR OL Sia eager ec eines aus 6 ems sa .... 25 per cent 

Tacks, brads and WOOO orcs bint nckiseo bo Gruee kes es bien wa ewws 0. 6c. per Ib. 

NII Reh pe col ih gh costs Coes ckdouoebe ada elle. perlb. 
Lead 

Dre, Gn lond Gomtaininl GAPEIN 6... 66.66 sea noo dois 0 en5s'o ss 08 l3c. per lb. 


In pigs, bars, dross, reclaimed lead, scrap lead, antimonial lead, 
antimonial scrap lead, type metal, babbitt metal, solder and 


alloys not. especially provided for, on lead contained therein... 2i¢. per Ib. 
SCTE, BIDE; CGE MEG WIG iio. s sik .sic 9.06.0 codaudaeadaswecnecenns 2c. per lb. 
Nickel 
OBEROI. Fate eons go ied Sirol he's CES Guabwasweainns> 6 ss sr% Free 
Alloys, pigs, ingots, shot and cubes..............0-.220--0005 3c. per lb. 


Bars, rods, plates, sheets, strips, wire tubes and es 25 per cent 
Additional duty of cold rolled, drawn or worked... . 10 per cent 
ORMND eas ais eee Sou hc Suan SARE SO NES SP EKGA aS OOK OSS . Te. perlb. 
Zinc 
Zinc-bearing ore, on zine therein: 
Less than 10 per cent, free; from 10 to under 20 per cent, 3c 
per lb.; from 20 per cent to under 25 per cent, Ic. per lb.; 


EP RENIN OF MND. 655 ccs ginbs Ges sh OeeGenun eas piste I}e. per lb. 

Slabs, blocks, pigs, and zinc dust....................0.. .... Tie. per Th. 

MRR or he eae oe ae at wens pug ea SAD Samia SSK TEDO EN 2e. per lb. 

Old, fit only for remanufacture..............0ccccccescescces lic. per Tb. 

ROS Fig ada ee shes we eI AIL bd rahe eo Dip dea nate ised ae lic. per Ib. 

RUNNIN os Co hae chs i Oe cig er ree eh Oe ot oot f 25e. per Ib. 
Platinum 


Unmanufactured or as ingots, bars, sheets or plates and scrap... Free 
Tin 
Ore, bars, blocks, pigs, cassiterite, black oxide, dross and scrap.. Free 
The tariff upon various non-metallic minerals is 
listed as follows: 


Chalk, whiting, or paris white: 


Dry, ground, bolted, or precipitated. . 25 per cent 


Ground in oil (putty) . Gitaceeiss. Wie per Ib. 

In cubes, blocks, sticks, including manufactures............. 25 per cent 
Barytes ore 

oh Riri Sant} 5 ga Co Sees os iu ain wie bea .. $4.00 per ton 

RINNE ge ori Secs eos asian NOE iti snsecye Sehawe: er Son 
Ochers, siennas, and umbers 

NR MENIINSRDEN 2.2 22 gis Uae iaig wae oe iee ns ww wieis aes) se . te.perlb. 

PEN III 0 ic 9 he Mil wore hen a Garou. F otbie RLS 0 baie $c. per Ib. 
Limestone (other than monument or building stone) crushed but 

RE RUNNIN 5.05 Row siete budg-socin-a's nis Kase ames ae hme one 5c. per cwt. 

Magnesite 

Crude. . ide eiesas Carlie eccra Cuiet ales ad uisede xo sc. per lb. 

ne ee os Sc. per lb. 

EPONA CRNTUETA BINN BPI aoc 8 5 ccc sek Soeeswsuaecwswa sae 23/40c. per Ib. 
Gypsum : 

SE WO RMN cd cop nics epic otas od X Sw Seles woe waw een $1.40 per ton 
Pumice stone 

Unmanufactured, value $15 pertonorless.................. ge. per Ib. 

WME OVEE Ot OEE OOD. ...< 6 oc nscd cues basse nos oo 5 tsb sewe . 4e. per lb. 

Wholly or partly manufactured........................05. 55/100c. per Ib 

Manufactures of pumice, not specifically provided for........ 35 per cent 


Clays or earths : : 
Unwrought or unmanufactured, including blue and Gros 


Almerode glass elay, not specifically provided for -seveee $4.00 per ton 
Wrought or manufactured, not ene provided for. ..... $2.00 per ton 
China clay or kaolin. . ket copehe Sune Sieosncarsre eS cta RAO IR $2.50 per ton 

Bauxite 
RID oo 2 SAS Bea re aie Saas Loa Nh at oe a aerate $1.00 per ton 
Fuller’s earth 
NUMERO 3h Sos Ro ch Aco natstiesh acai sd bmiwle Beale Wie onte $1.50 per ton 
RDU 8 1 ie oh ens pars rms haar mnioosno on aie eR $3.25 per ton 


de 0 W980 (D 0106 1045-9 0.8 -e 4a C80 (6199 68 Ole 6 0.6 0 018 6.8 Se. 0 . per t 


Non-metallic Tariff (Continued) 


Silica 
Crude not specifically provided for. . $4.00 per ton 
Suitable for pigments, not specifiea!ly provided for $7.50 per ton 
Mica ; 


Unmanufactured, value not over 15c. per lb. . 7) . 4c. per lb. 


Value over 15c. per lb... Baie g 25 per cent 
Plates and built-up mica........... 40 per cent 
Cut trimmed or splittings. ......... ... 30 per cent 
Ground mica. . . paren ; Bet Ae ae 20 per cent 

Valued not above I5e. ‘per lb. reticwte weeeee. 4c. perlb. 


Value over 1 5e. per Ib.. 


ee Rt ene eae eas ... 25 per cent 
Talc, steatite, soapstone, teen chalk 


Crude and unground................. ee ee Ss 
Ground washed powdered. . ain Senesencs se per cont 
Cut, sawed in blanks, crayons fandcubes................---- le. perlb. 

Graphite 
I een ne nears cont ks Me he ces pe ae 10 per cent 


Ses 20 per cent 


Crystalline lump, chip, ordust........-. a eg 
Fr eece Sag eer ee irene ee ee iene I}ec. per Ib. 


Crystalline flake. . 

Marble, breccia, or onyx 
In blocks, rough or squared. 
Sawed or ‘dressed, over 2in. thick. 


Minor Metals 


Sees ae ...... 65e. per cu.ft. 
ee $1.00 per cu.ft. 


Manganese : 

Ore or concentrates, on metallic manganese content.... lec. per lb. 
Molybdenum 

Ore or concentrates, on molybdenum content.............. 35c. per lb. 
Tungsten 

AID OP COON 55.253 5 6 Sk es ve tae Fee Ee 45e. per lb. 
Cadmium 

PROKAS Fis Sade e VEN Desens awe ees SNe ae ew es Eva ans 15e. per lb. 


Use of Concrete in Building 
Cyanide Tanks 


“One of our customers is interested in the use of rein- 
forced concrete tanks for storing cyanide solutions, and 
the ——- , of whom we made inquiry, has suggested 
that you might be able to furnish us with some informa- 
tion on the subject, or at least be able to refer us to some 
companies who have successfully used such tanks for this 
particular purpose. 

“We are curious to know whether the cyanide solution 
has any effect on the untreated concrete, or whether it is 
necessary to have the inside of the tanks painted. Also, 
whether it has been found necessary to use a cement gun 
in order to obtain a sufficiently dense mix of concrete. 

“We realize that we are asking a great deal, but if you 
have any information on the subject that you feel disposed 
to give us, it will be heartily appreciated.” 





There is one large cyanide plant in South Africa 
which uses tanks made of reinforced concrete, but none 
are being so used, so far as we know, in this country. 
Concrete tanks do not have to be painted on the inside; 
the solution does not act upon the concrete. Concrete 
tanks require firm foundations and cannot be used suc- 
cessfully in countries subject to earth settlement or 
earthquakes. The use of steel tanks seems to be pref- 
erable, as they can be moved conveniently from installa- 
tion to installation, whereas the concrete tanks do not 
possess this desirable feature. 

The cost and the weight of reinforced-concrete tanks 
is, of course, an important consideration in their selec- 
tion for cyanide work. Then again, trouble may be ex- 
perienced from leakage, which of course is highly un- 
desirable in the case of costly cyanide solutions. The 
field has not been thoroughly investigated, however, and 
much work remains to be done on the subject. Recently 
reinforcing metal has been given a coating of cement 
with the cement gun and used for fences or walls. A 
wall may be built about 3 in. thick by this method. 
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Recent Technical Publications 


Reviews, Abstracts, and References 





A Complete and Up-to-date Book 
on Ore Dressing 


A Textbook of Ore Dressing. By S. J. 
Truscott. The Macmillan Company, 
New York. Price $11. 


Though this review of Professor Trus- 
cott’s book is somewhat belated, the 
volume having been received several 
months ago, it is not because we have 
had other more important matters to 
discuss. Rather, have we found it an 
interesting and instructive assignment 
to read practically every word of the 
700 pages. 

The subjects covered, with the num- 
ber of pages devoted to each, are as fol- 
lows: Washing and Sorting, 23; Com- 
minution (grinding and crushing ma- 
chinery), 138; Comminution; the 
Crushing System (theory and practice), 
21; Screen Sizing, 31; Laboratory Siz- 
ing, 23; Water Sizing or Classification, 
47; Flotation Concentration (processes, 
machines, and agents) 78; Flotation 
(general aspects and theory), 47; 
Magnetic Separation, 46; Electrostatic, 
Pneumatic, and Centrifugal Separa- 
tions, 31; Heat Treatments in Ore 
Dressing, 23; Control of Operations 
(sampling and weighing), 29; Dress- 
ing Systems and Plants, 26. The 
treatment is logical and, in most re- 
spects, adequate and balanced. Pos- 
sibly a little too much space, propor- 
tionately, is given to crushing and 
grinding, stamps alone being given 33 
pages, which seems to us rather more 
than they are worth when only 27 
pages are given to ball and tube mills, 
and only four sentences to rod mills. 
But American practice may have 
warped our viewpoint somewhat. 

In a book descriptive of almost any 
technical process these days a prime 
requirement is that it shall be up to 
date, and ore dressing is no exception, 
for the practice has advanced rapidly 
in the last decade. For this rea- 
son Professor Richards’ comprehensive 
volumes are now of little value to the 
practical operator, so far as a guide to 
modern practice goes. Truscott’s new 
book fills a need that has been very ap- 
parent for several years, in this re- 
spect. To be sure, some of the ma- 
chinery which he describes at some 
length could well be dismissed with a 
few words, being superseded in modern 
plants, but the general atmosphere of 
the book is decidedly modern. Part of 
the credit for this should go to the 
publishers. Some equipment which has 
come to the front rapidly in the last 
two or three years will no doubt be 
more adequately covered in the next 
edition. Several interesting types of 
screens have been devised, for example, 
including the Hum-mer, which is not 
mentioned at all; rod mills, of course, 
are now important grinding media; and 
flotation machines and processes of dif- 
ferential flotation have advanced some- 
what beyond the stage covered in the 


work under review. We also suggest 
that the book would be improved by 
giving the names of the manufacturers 
oi the equipment described. Often fur- 
ther details are desired, and it is 
puzzling sometimes to know to whom to 
apply for information. Examples of 
installations of the machinery described 


Professor S. J. Truscott 





might also be given somewhat more 
fully for the same reason. 

The lucid English used by the writer, 
the excellence of the illustrations and 
typography, and the attractive binding, 
are all worthy of mention. 

Though the book is written by a pro- 
fessor of the Royal School of Mines 
and is published in England, it has re- 
markably few Briticisms, so often irri- 
tating to the American reader. In his 
descriptions of machinery and processes, 
Professor Truscott has been exceedingly 
successful in getting the international 
flavor; American practice is by no 
means neglected. In fact, no Ameri- 
can book on this general subject is 
now really needed. All metallurgical 
engineers who have any use for a 
book on this subject should add this to 
their libraries. E. H. RoBIE. 

Sera oa 
Die Erdéllagerstatten. Grundlagen der 

Petroleum-Geologie. By Dr. Ernst 

Blumer, Ziirich, Ferdinand Enke, 

publisher. Stuttgart. 


Except for the voluminous standard 
work by Hofer, there was in the Ger- 
man language no book dealing with oil 
geology. This short textbook by Blu- 
mer will therefore be welcomed by all 
those who desire summary information 
on modern petroleum geology. The 
author, a Swiss oil geologist, is ac- 
auainted personally with the chief oil 
fields of the world. The book is divided 
into six chapters, entitled: Signs and 
outcrops, lithology of oil-bearing rocks, 
structure of oil pools, physical condi- 
tions in oil pools, and origin of oil. 
An appendix gives numerous notes and 
also the literature of the subject. The 
text is well illustrated. 
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Pedestal Rocks—Bulletin 760-A of the 
U. S. Geological Survey, Washington, 
D. C., 11 pages, obtainable on request, 
is a brief description, with photographs, 
of some of the pedestal rocks, “hoodoo 
rocks,” “table rocks,” “mushrooms,” or 
“stone babies,’ in the arid Southwest. 
The manner of formation is suggested. 


Mine Ventilation—The Transactions 
of the Mining Institute of Scotland, 
Glasgow, Vol. XLIV, Part 3, contains 
an 18-page paper on “Economy and 
Efficiency in Ventilation.” A method 
is shown whereby the characteristics 
of a fan may be determined with a 
good degree of accuracy and with a 
minimum amount of trouble. Also, 
other valuable suggestions concerning 
operation and design are offered. 


Petroleum Bibliography—U. S. Bu- 
reau of Mines Bulletin 220, 230 pages, 
obtainable on request from the Bureau 
at Washington, D. C., or for 20c. from 
the Superintendent of Documents, 
Washington, D. C., is a bibliography of 
petroleum and allied substances in 1921. 
It supplements Bulletins 149, 165, 180, 
189, and 216. 


Mineral Resources—-Separate chap- 
ters of “Mineral Resources” not hereto- 
fore listed here, include: “Sand and 
Gravel in 1922,” 8 pages; “Phosphate 
Rock in 1922,” 23 pages; “Gypsum in 
1922,” 7 pages; “Clay in 1922,” 8 pages; 
“Coal in 1919, 1920, and 1921,” 228 
pages; “Gold, Silver, Copper, Lead, and 
Zinc in Idaho and Washington in 1922,” 
40 pages; and “Mineral Waters in 
1922,” 14 pages. Any of these may be 
obtained on application to the U. S. 
Geological Survey, Washington, D. C. 

Bureau of Standards Report—The 
Annual Report of the Director of the 
Bureau of Standards, a book of 330 
pages, has recently been issued, cover- 
ing the fiscal year ended June 30, 1923. 
Brief’ reference and reports: are made 
on all the Bureau’s varied activities. 

Compressed Air—A 39-page booklet 
entitled “Trade Standards” has been 
issued by The Compressed Air Society 
and may be obtained on request from 
the secretary of that organization, 
C. H. Rohrbach, 50 Church St., New 
York City. The subjects covered in- 
clude nomenclature and terminology; 
compressor speeds; standard capacities 
and pressures; installation and care of 
air compressors; lubrication; cleaning 
air receiver piping; and standards of 
practice in compressor testing. The 
book should be worth while perusing 
for any operator of compressed air 
machinery. 


Chitina Valley, Alaska—A summary 
of the known facts regarding the geol- 
ogy and mineral resources of the 
Chitina Valley, Alaska, is given in U. S. 
Geological Survey Bulletin 755-B, 16 
pages, obtainable on request from the 
Survey, at Washington, D. C. 


Bureau of Mines Report—The report 
of the Director of the U. S. Bureau of 
Mines for the fiscal year ended June 
30, 1923, 21 pages, is now available 
from the Bureau at Washington, D. C. 
on request. 
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Societies, Addresses, and Reports 





A.I.M.E. Announces Program for | 
New York Meeting 


Interesting Technical Sessions Arranged—Society of Economic 
Geologists to Meet Jointly with Institute 


ESSIONS on petroleum and gas, 

metallurgy, milling and mining 
methods are provided for in the pro- 
gram of the New York meeting of the 
American Institute of Mining and 
Metallurgical Engineers, to be held 
Feb. 18-21. As usual this meeting will 
be held at the Engineering Societies 
Building, 29 West 39th St. 

E. DeGolyer will preside over the 
petroleum sessions, Lawrence Addicks 
and Arthur L. Walker over those on 
metallurgy, B. B. Gottsberger over 
those on mining methods, and Galen 
H. Clevenger over the sessions on 
milling. There will also be joint ses- 
sions of the Institute and the Society 
of Economic Geologists. A session on 
industrial relations will be presided 
over by Arthur L. Notman. In addi- 
tion to the foregoing, the Institute of 
Metals Division of the A.I.M.E. will 
hold its own session, and other sessions 
will be devoted to subjects bearing on 
iron and steel and refractories, oxy- 
genated air, and timber requirements 
and reforestation. 

Papers to be presented include the 
following: 

Metallurgy 


Chairman, Lawrence Addicks 

“Direct Electrolysis of Black Copper 
Anodes of High Nickel-lead Content.” 
M. H. Merriss, metallurgical engineer, 
Nichols Copper Co., Laurel Hill, L. I. 

“Calculating Zine for Desilverization 
of Lead Bullion by the Parkes Process.” 
George C. Griswold, New York, 

“Pyritic Smelting at Anyox, B. C.” 
John T. Dillon, superintendent, Granby 
Consolidated Mining, Smelting & Power 
Co., Ltd., Anyox, B. C., and George M. 
Lee, assistant superintendent. 

“Present Trend in Treatment of Com- 
plex Ores.” G. L. Oldright, hydro- 
metallurgist, Bureau of Mines, Salt 
Lake City, Utah. 


Chairman, Arthur L. Walker 


“Greenawalt Electrolytic Copper Ex- 
traction Process.” William E. Greena- 
walt, consulting metallurgist, Denver, 
Colo. ; 

“Ammonia Leaching of Calumet and 
Hecla Tailings.” C. H. Benedict, meta}- 
lurgist, Calumet & Hecla Consolidated 
Copper Co., Lake Linden, Mich., and 
H. C. Kenny, superintendent, leaching 
plant. 

“Hydrometallurgy of Lead.” Oliver 
C. Ralston, assistant chief metallurgist, 


-Bureau of Mines, Berkeley, Calif. 


“Electrolytic Zine from Complex 
Ores.” U. C. Tainton, metallurgist, 
Bunker Hill & Sullivan company, 
Kellogg, Idaho, and L. T. Leyson. 


Mining Methods 


Chairman, B. B. Gottsberger 


_ “Development of Mine Transportation 
in Clifton-Morenci District, Arizona.” 


Norman Carmichael, formerly general 
manager, Arizona Copper Co., and John 
Kiddie, mine superintendent, Phelps 
Dodge Corporation, Morenci, Branch, 
Morenci, Ariz. 

“Telluride District.” Charles N. 
Bell, mining engineer, Denver, Colo. 

“Fresnillo Glory-hole Mining Prac- 
tice.” Thomas C. Baker, assistant to 
general manager, the Mexican Cor- 
poration, Fresnillo, Mexico. 

“Alaska Juneau Mine.” P. R. Brad- 
ley, general superintendent, Alaska- 
Juneau Gold Mining Co., Juneau, 
Alaska. 

“Mogollon District of New Mexico.” 
S. J. Kidder, general manager, Mogol- 
lon Mines Co., Mogollon, N. M. 

“Beatson Mine, Alaska.” Stephen 
Birch, New York, N. Y. 

“Kennecott Mines, Alaska.” Stephen 
Birch, New York, N. Y. 

“Old Dominion Vein at Globe, 
Arizona.” Charles E. Lees, mine super- 
intendent, Iron Cap Copper Co., Copper 
Hill, Ariz. 

“Sampling and Estimation of Cordil- 
leran Silver-lead Limestone Replace- 
ment Deposits.” Basil Prescott, con- 
sulting geologist, El Paso, Tex. 


Milling 
Chairman, Galen H. Clevenger 

“Ball Paths of Balls in Tube Mills 
and Rock Crushed in Rolls.” H. E. T. 
Haultain, professor of mining engineer- 
ing, University of Toronto, Toronto, 
Ontario. 

“Surface Reactions in Flotation.” 
A. W. Fahrenwald, ore dressing engi- 
neer, Bureau of Mines, Moscow, Idaho. 

“Mechanism of Gold and Silver Pre- 
cipitation on Charcoal from Cyanide 
Solutions.” John Gross, mining engi- 
neer, Bureau of Mines, Massachusetts 
Institute of Technology; J. Walter 
Scott, chemist, Bureau of Mines, Reno, 
Nev. 

Discussion of work of Milling Meth- 
ods Committee. 


Joint Sessions of the Institute and the 
Society of Economic Geologists 


Chairman, James F. Kemp 


“Fundamental Conceptions of Sec- 
ondary Copper Sulphide Enrichment.” 
L. C.. Graton. 

“Habit, Etch Structure and Signifi- 
cance of Chalcocite.” Alfred Wandke. 

“The Butte Chalcocite.” Augustus 
Locke, D. A. Hall, and M. N. Short. 

“The Case of Bornite Enrichment: 
Deep Level Chaleocite.” L. C. Graton, 
D. H. McLaughlin, Alfred Wandke, and 
M. N. Short. 

“Petrographic Studies of Bingham 
Rocks.” A. N. Winchell, professor of 
geology, University of Wisconsin, Madi- 
son, Wis. 
“Limestone Ores of Bingham, Utah.” 
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R. N. Hunt, mining geologist, Los 
Angeles, Calif. 

“Magnetite Deposits of Eastern Porto 
Rico.” Charles R. Fettke, associate 
professor of geology and mineralogy, 
Carnegie Institute of Technology, Pitts- 
burgh, Pa. 

This session will be devoted to a 
discussion of the results of the recent 
study on “Secondary Enrichment,” 
financed by the American copper com- 
panies. The subject will be introduced 
by the chairman, after which the fol- 
lowing papers will be presented: 

“Rock Alteration Associated with 
Copper Sulphide Deposits, Igneous and 
Schistose Rocks.” Edward H. Perry, 
Augustus Locke, and L. C. Graton. 

“Oxidation and Enrichment at Duck- 
town, Tennessee.” Geoffrey Gilbert. 

“Oxidation and Enrichment in Shasta 
County, California.” L. C. Graton. 

“Bornite-Chalcocite Relations in the 
Kuskulana-Kotsina District, Alaska.” 
Alfred Wandke. 

The annual business meeting will he 
held on Feb. 19 and the annual banquet 
on Feb. 20, at the Waldorf Astoria. 
The annual excursion will take place on 
Feb. 21, the objective being the Bethle- 
hem Steel Works. 


U. S. Chamber of Commerce 
to Meet at Cleveland 


The twelfth annual meeting of the 
United States Chamber of Commerce 
will be held at Cleveland, Ohio, May 
6, 7 and 8. The headquarters for the 
board of directors and committees will 
be at the Statler Hotel. Information 
as to places of sessions of the annual 
meeting, the program and other details 
will be published later. 


Industrial Preparedness Dinner 
in New York 


The New York sections of the four 
national engineering societies, including 
the A.I.M.E., as well as of the Army 
Ordnance Association and the Society 
of Automotive Engineers, will co- 
operate with the War Department in 
holding a dinner on Feb. 5 at the Hotel 
Commodore, New York. “Industrial 
Preparedness as Insurance’ Against 
War” will be the topic to be discussed 
by the speakers on the program. 

The War Department has completed 
preparedness plans, as provided by 
Congress in the National Defence Act 
of 1920, for industrial mobilization up 
to the factory door. Beyond that point 
the department cannot go without the 
sympathetic co-operation of the manu- 
facturers themselves. It is the pur- 
pose of this dinner to bring to the 
manufacturers, through the engineer- 
ing profession, the story of what has 
been done and to tell them what further 
co-operation is required from them. 

Judge Elbert H. Gary, of the U. S. 
Steel Corporation, will preside. 


Mining Congress Chapter Has 
Phoenix Headquarters 


The Arizona Chapter of the Ameri- 
can Mining Congress has established 
its headquarters in Phoenix, Ariz., 419 
Heard Building, W. B. Gohring is 
secretary, to whom all communications 
should be sent. 
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Sacramento Chamber Organizes 
Mining Congress Committee 


The Sacramento Chamber of Com- 
merce, in anticipation of the meeting 
of the American Mining Congress at 
Sacramento on Oct. 6, 1924, has ap- 
pointed the following chairmen to or- 
ganize committees: A. E. Vandercook, 
chemical and metallurgical; W. E. 
Camp, engineering; E. W. Florence, 
electrical; A. E. Goddard, equipment; 
H. Gowan, petroleum, and J. B. Rowray, 
transportation. W. J. Loring has 
tentatively accepted chairmanship of the 
branch county bureaus to be organized 
in the mining counties. 


Michigan College of Mines Pub- 
lishes “The Keweenawan” 


“The Keweenawan” is the new name 
for the annual published by the stu- 
dents of the Michigan College of Mines. 
It promises to be the largest and most 
complete book ever put out by the 
college. One of the noteworthy fea- 
tures will be a history of the copper 
country of Michigan from’ the first 
discovery of copper down to the present 
time, which will be amply illustrated 
by pictures of both recent and historical 
interest. This, together with colored 
photographs and a great number of 
pictures from mining camps in many 
parts of the world, affords evidence of a 
book unusual in the annals of college 
publications. 


Ambrose Swasey Awarded 
John Fritz Medal 


The John Fritz Gold Medal, the high- 
est honor bestowed by the engineering 
profession in this country, has been 
awarded for 1924 to Ambrose Swasey, 
engineer, manufacturer, and _ philan- 
thropist of Cleveland, Ohio. The award 
was made, according to the announce- 
ment, “for the building of great tele- 
scopes, the founding of the Engineering 
Foundation, and the invention and 
manufacture of fine machine tools, pre- 
cision instruments and military and 
naval range finders.” The most notable 
of Mr. Swasey’s many public benefac- 
tions was the establishment, through a 
gift of $500,000, of the Engineering 
Foundation as the joint research instru- 
mentality of the four great national 
societies of civil, mining and metal- 
lurgical, mechanical, and electrical en- 
gineers, 


Safety Organizations Merge 


Consolidation of the American 
Society of Safety Engineers and the 
Engineering Section of the National 
Safety Council to be known as “The 
American Society of Safety Engineers, 
the Engineering Section of the Na- 
tional Safety Council,” was announced 
at the banquet following the joint con- 
ference of the two organizations in New 
York Jan. 22. The activities of the new 
organization will include meetings in 
New York and in other cities, including 
Chicago, Cleveland, and San Francisco, 
in addition to the sectional meetings 
at the Annual Safety Congress, par- 
ticipation in standardization and safety 
code work, and research committees on 
Special problems. 
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The Midyear Safety Conference of the 
National Safety Council’s Engineering 
Section, the Chicago Safety Council 
and the Western Society of Engineers 
will be held at the Morrison Hotel, 
Chicago, Feb. 19. 


Slate Industry Convention 
Held in New York 


A series of conferences under the 
auspices of the National Slate Associa- 
tion was held in New York Jan. 21 to 
23. The industry was well represented 
in every branch: production, distribu- 
tion, sale, and application. Improved 
methods of quarrying and manufactur- 
ing slate, better sales policies and in- 
creased efficiency in transportation, 
were some of the problems under con- 
sideration. Research in the funda- 
mental properties of slate received en- 
couragement through the _ tentative 
organization of a committee on slate 
of the American Society of Testing 
Materials. Simplification in sizes and 
nomenclature of structural and roofing 
slate was accomplished in a series of 
conferences, and acceptance of such 
simplification by architects and con- 
tractors will be urged through the chan- 
nels of the Division of Simplified Prac- 
tice of the Department of Commerce 
at Washington. 

A feature of the convention was a 
complimentary luncheon tendered by 
the manufacturers of machinery and 
supplies used in the slate industry. 
Much credit is due the president, G. F. 
Barnard, and the secretary, W. S. 
Hays, for thus successfully assembling 
all branches of the industry on the 
same convention floor for the amicable 
settlement of conflicting interests and 
the solution of many complex problems 
in a way that will be advantageous to 
all concerned. The earnest efforts of 
the association were reflected in sales, 
during 1923, of more than $2,000,000 
in excess of those in 1922. 


Petroleum Geologists Plan 
Meeting at Houston 


The ninth annual meeting of the 
American Association of Petroleum 
Geologists will be held at Houston, 
Tex., March 27, 28 and 29, 1924. Head- 
quarters will be at the Rice Hotel. It 
is planned to make this one of the most 
successful and interesting meetings in 
the history of the association. All mem- 
bers of the Houston Geological Society 
are giving their hearty co-operation to 
this end and will present a valued addi- 
tion to Gulf Coast geology in the form 
of a monograph on salt domes. 

Arrangements have been made to 
present strong papers on geological and 
technological subjects. Two sessions 
are allotted for the discussion of salt 
domes, and this time will be used in 
thoroughly describing and discussing a 
few of the more important fields, to- 
gether with notations on the various 
problems encountered in their develop- 
ment. E. DeGolyer will present an in- 
teresting paper on “The Origin of Salt 
Domes.” One of the most interesting 
and instructive features of this meeting 
will include a number of field trips to 
some of the more important domes in 
Texas. 
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Colorado Mine Operators 
Hold Annual Meeting 


The annual meeting of the Colorado 
Metal Mining Association and ‘the Colo- 
rado Chapter of the American Mining 
Congress, which was held in Denver 
Jan. 22 and 23, was well attended. Out- 
standing features were the address of 
W. Mont Ferry, president of the Amer- 
ican Silver Producers’ Association, an 
address by Fletcher Hamilton, of the 
U. S. Senate Commission of Gold and 
Silver Inquiry, and the dinner on 
Jan. 22. 

Officers of the Colorado Metal Min- 
ing Association for 1924, as chosen, 
were, ex-Governor Jesse F. McDonald, 
president; R. M. Henderson, first vice- 
president; E. A. Colburn, second vice- 
president; H. F. Lunt, third vice-presi- 
dent; A. M. Collins, treasurer, and M. 
B. Tomblin, secretary. The same offi- 
cers were chosen to fill corresponding 
places as officers for the Colorado Chap- 
ter of the American Mining Congress. 


Engineering Educators Meet 
at Ann Arbor 


One of the divisions of the Society 
for the Promotion of Engineering Edu- 
cation met at Ann Arbor, Mich., Jan. 
24-26. This was the division of deans 
and executive officers of the engineer- 
ing colleges. The society’s board of 
investigation and co-ordination also met 
there on Jan. 25. The society is en- 
gaged in a movement to co-ordinate and 
improve engineering education, and the 
problem is being studied from every 
possible angle, based on the needs of 
engineering. At Ann Arbor, the length 
and content of the engineering curric- 
ulum was discussed. The plans of 
Iowa, Harvard, Michigan, Columbia, 
Missouri, and Stevens were presented. 

Questionnaires have been sent to 
engineering graduates of the Univer- 
sity of Michigan asking, among other 
things, if they have found the courses 
taught them of practical use in their 
work. Other schools are expected to 
do this. The information sought from 
graduates is much more comprehensive 
than usual in such cases. The engi- 
neers have even been asked to supply 
data concerning their ancestors as far 
back as they are able, so that the 
possible effect of ancestry may be 
noted and studied. 





Nevada Operators Elect Officers 
for 1924 


The annual meeting of the Nevada 
Mine Operators’ Association was held 
in Reno on Jan. 14 and the following 
officers elected for the current year: 
John G. Kirchen, general manager of 
the Tonopah Extension Mining Co., 
president; Arthur H. Lawry, general 
superintendent of the Goldfield Con- 
solidated Mining Co., first vice-presi- 
dent; A. S. Winther, general manager 
of the United Comstock Mines Co., 
second vice-president; and Henry M. 
Rives, secretary. 

The board of directors consists of 
John G. Kirchen, Arthur H. Lawry, 
A. S. Winther, Henry M. Rives, Clyde 
A. Heller, W. R. Larsh, H. A. Johnson, 
and E. A. Julian. 
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MEN YOU SHOULD 
KNOW ABOUT 


W. D. Ricketts is at Chandler, Ariz. 

George H. Garrey is in San Fran- 
cisco. 

Carl O. Lindberg, of Los Angeles, 
is in New York. 

Fred H. Dakin, of San Francisco, is 
at Eureka on mine examination work. 

G. Beanland, of the Crown Reserve 
Larder Lake, has sailed for England. 

Nelson Dickerman has returned to 
New York after a short trip to North 
Carolina. 

Perry Crawford has returned to Sil- 
ver City, N. M., from the west coast 
of Mexico. 

Nathaniel H. Burley, of Los Angeles, 
is on a fifteen-day examination trip in 
northern Arizona. 

James Douglas has returned from 
Jerome to Douglas, Ariz. ; 

John Wellington Finch has just re- 
turned from China, where he had been 
for the last four months. 

Forest Rutherford is in Montreal on 
professional business. His New York 
office is now at 50 Church St. 

Colonel H. H. Armstead has left 
Kaslo, B. C., for New York, where he 
will be for the next two months. 

C. H. Birdseye lectured on the Grand 
Canyon of the Colorado before the stu- 
dents of Oberlin College on Jan. 22. 

W. G. Ross, president of the Asbestos 
Corporation, denies current reports as 
to projected mergers of asbestos com- 
panies. 

Colonel L. R. Ball, of Los Angeles, 
is examining the Waldo property at 
Lordsburg, N. M., for Pasadena cap- 
italists. 

Daniel C. Babbitt, comptroller of the 
Cerro de Pasco Copper Mining Co. in 
Peru, has left New York to return to 
that country. 

J. B. Eby will instruct a class at 
Georgetown University in elementary 
general geology, beginning Feb. 5 and 
ending May 31. 

T. A. Rickard, contributing editor of 
the Engineering and Mining Journal- 
Press, has returned to San Francisco 
from Jerome, Ariz. 

W. B. Cramer, of Bisbee, Ariz., left 
New York last week for the West, 
after spending some time at Phelps 
Dodge headquarters. 

Graham John Mitchell, chief geolo- 
gist of the Cananea Consolidated Cop- 
per Co., was in New York last week on 
business. He left on Jan. 25 for 
Cananea. 

H. C. Bevan, representing English 
interests which are arranging to take 
over the Murray Mogridge mine, has 
left Canada for England in connection 
with the transaction. W. A. Simpson 
is sampling the property on behalf of 
the purchasers. 

Glenn L. Allen, who has been develop- 
ing the metallurgy of the oxidized lead 
ores of the Cia. Internacional Minera, 
S. A., has completed his work in Zaca- 
tecas and returned to Los Angeles. 
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Carleton E. Nordale, consulting engi- 
neer, 332 South Michigan Ave., Chicago, 
is spending several weeks in British 
Columbia, Canada, on professional work 
for Wallace, Idaho, clients. He expects 
to return to Chicago about the middle 
of February. 


Alfred Stansfield, Birks professor of 
metallurgy in McGill University, Mon- 
treal, and author of “The Electric Fur- 
nace for Iron and Steel” (McGraw-Hill, 
1923), gave two lectures on electro- 
metallurgy of iron and steel at Carnegie 
Institute of Technology, Pittsburgh, on 
Jan. 17 and 18. 

J. S. Diller recently retired from the 
Geological Survey, with which he has 
served for more than forty years. In 
testimony of their esteem, his associ- 
ates on the Survey tendered him a 
luncheon, at which Colonel H. C. Rizer 
presided. Dr. W. M. Davis, of Harvard 


J.S. Diller 


University, a life-long friend of Mr. 
Diller, was a guest at the luncheon and 
gave reminiscences of their early ex- 
perience together in work on Appa- 
lachian structural geology. Apprecia- 
tive remarks were made by Director 
Smith, F. W. Clarke, and S. J. Kubel. 


Harold Whittingham has _ resigned 
his position as manager of the Keeley 
mine, South Lorrain, to become gen- 
eral manager of the Huronian Belt Co., 
with headquarters at Toronto. He is 
succeeded as manager of the Keeley by 
E. V. Neelands, formerly manager of 
the Drummond mine. 

J. B. Mertie, Jr., and R. W. Lynt 
left Washington on Feb. 1 and will saii 
from Seattle for Alaska on Feb. 9. At 
Nenana, Alaska, they will join the geo- 
logical party of Philip S. Smith, which 
will make surveys in Naval Petroleum 
Reserve No. 4, in northern Alaska. 
Mr. Mertie is second in command of 
this U. S. Geological Survey expedition. 

H. A. La Rue, of the U. S. Geological 
Survey, delivered an address at the 
American Museum of Natural History, 
New York, on Jan. 28, describing the 
survey made last year of the Grand 
Canyon of the Colorado. His talk was 
illustrated by thrilling motion pictures, 
showing the government party shooting 
rapids and negotiating its perilous pas- 
sage through the gorge. 
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Frederick M. Becket, chief metallur- 
gist of the Electro Metallurgical Co. 
and vice-president of the Union Carbide 
& Carbon Research Laboratories, Inc., 
(both subsidiaries of the Union Carbide 
& Carbon Corporation) was awarded 
the Perkin Medal of the Society of 
Chemical Industry, on Jan. 11, 1924, 
for his achievements in the field of ap- 
plied chemistry. 


és 


OBITUARY 


William S. Greene, of Buffalo, a well- 
known mining man, and George S. An- 
drews, mining engineer, of Toronto, 
lost their lives in a fire which destroyed 
the office building of the Kirkland Com- 
bined Mines, Kirkland Lake, on the 
morning of Jan. 20. Mr. Greene was 
one of the pioneers of the Rouyn field 
and was prominent in the early days 
of Cobalt. 


Captain William Newby died at Iron- 
wood, Mich., on Jan. 12. Captain 
Newby was born near Furness, in the 
North of England, sixty-three years 
ago. About forty years ago he came 
to this country, working in the iron and 
coal mines in Pennsylvania, in Cala- 
veras County, Calif., in Nevada, and for 
the last twenty-odd years at the iron 
mines of the Gogebic Range. At the 
time of his death Captain Newby was in 
charge of the Davis mine of the Oliver 
Iron Mining Co., and after several 
years of exploratory work was just get- 
ting it developed for a large production. 


Ralph Edwin Mayer, professor of en- 
gineering drafting, Columbia Univer- 
sity, died on Jan. 23 in his sixty-sixth 
year. Services were held at St. Paul’s 
Chapel on Jan. 25 with the following 
pallbearers: President Nicholas Murray 
Butler, W. H. Aldridge, Archibald 
Douglas, Fred. Goetze, Dean Pegram, 
Professor J. F. Kemp, Professor Lovell, 
Gano Dunn, Arthur S. Dwight, Karl 
Eilers, Harris K. Masters, Daniel 
Moran, W. Y. Westervelt, Thomas H. 
Leggett, and James Jones. An ap- 
preciation of Professor Mayer and his 
work, by Professor Kemp, will appear 
in the Journal-Press next week. 


An Appreciation of 
Robert L. McGee 


The Journal-Press has received the 
following tribute to the character and 
worth of Robert L. McGee, from his 
friend Matt Zogg: 


To the memory of my old buddy and bosom 
friend, Robert L. McGee, of Duen- 
weg, Missouri. 

The death on Jan. 2 of Robert L. McGee 
removed one of the last old-time miners 
and my oldest and loyal friend from the 
Joplin mining district. I had been asso- 
ciated with him since 1883 up to within 
three years ago. Although younger than 
I, he was an older brother to me—a loyal 
big-hearted and true friend. Many are the 
pleasant memories of the hours J have 
enjoyed in his company. We shared in our 
joys and sorrows, in dangers and hardships, 
in success and failures. I feel the loss of 
my friend now that our all-wise Supreme 
Ruler has pronounced his work finished and 
well done and called him home to rest from 
his labor. Farewell Buddy! Who knows 
how soon I will be called to travel the 
same road. MATT Zoe. 
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THE MINING NEWS 





The Mining News of ENGINEERING AND MINING JOURNAL-PRESS is 
obtained exclusively from its own staff and correspondents, both in the United 
States and in foreign fields. If, under exceptional conditions, material emanating 
from other sources is published, due acknowledgment and credit will be accorded. 


Summary of the Week 


IRECTORS of the Davis-Daly Copper Co. have 

recommended to their stockholders the acceptance 
of an offer of $3,000,000 for their property at Butte, 
Mont., by the Anaconda Copper Mining Co. This is the 
consequence of negotiations to compromise apex litiga- 
tion pending between the two companies. 


Hoisting ore was resumed on Jan. 23 by the Hecla 
Mining Co. at Burke, Idaho, six months and nine days 
after its plant was destroyed by fire. 


Copper mining companies in Arizona are spending 
many millions in enlarging and improving their mining 
and reduction plants. 


Pickands, Mather & Co. are preparing two new 
“forties” for underground mining at Hibbing, Minn. 


The Cresson Consolidated Gold Mining Co., of Cripple 
Creek, Colo., has more ore in sight than ever before, say 


officials. 


After driving more than a mile, the Ajax Mining Co. 
has cut 16 ft. of ore in the Coeur d’Alene district in 
Idaho. 


New ore discoveries in the Tonopah Belmont mine, at 
Tonopah, are unusually important in the eyes of com- 
pany officials. 


The Euterpe Mining Co., operating in the Tri-State 
Zinc field, will replace its burned concentrator with a 
new 300-ton plant. 


The Betty O’Neal Mines Co. sold $438,057 worth of 
concentrates in 1923, but profits are not made public. 





Hecla Resumed Hoisting Six 
Months After Fire 


Remarkable Record for Quick Recon- 
struction After Plant Burned— 
Finishing Remains to Be Done 


The Hecla Mining Co. resumed ore 
production at Burke, Idaho, on Jan. 22, 
exactly six months and nine days after 
the great fire of July 13 which com- 
pletely destroyed its surface plant. It 
will probably be several weeks before 
the mine is turning out its normal pro- 
duction, as it is anticipated that there 
will be more or less delay in adjusting 
the new equipment and getting it in 
smooth working order. 

From the start, work was concen- 
trated on those parts of the plant which 
are essential to production, and much 


future. 


United States. 


New Idria Quicksilver Mining 
Co. Will Expand Output 


HE New Idria Quicksilver Min- 
ing Co., of California, is now 
operating at Idria one rotary fur- 
nace at full capacity and expects 
to put another furnace in opera- 
tion within the next thirty days. 


At present eighty tons of ore is 
being mined daily and considerable 
underground development is under 
way. The tonnage will be in- 
creased to 100 or more in the near 


The company is now the 
largest quicksilver producer in the 





Good Year for American Fork 
District, in Utah 


American Leasing Co. Operates Three 
Properties—Improvement of 
Roads Will Help 


The American Fork mining district 
of Utah has had an unusually active 
season, and is preparing for more ex- 
tensive development and increased out- 
put during the coming spring and sum- 
mer months. Shipments during the 
summer and fall of 1923 were at the 
rate of two to three cars of high-grade 
ore per week, carrying copper, gold, and 
silver. This came from the Silver Wave 
property, in Mary Ellen Gulch, which 
is being operated by the American 
Leasing Co. The Live Yankee and the 
Bellerophon are also being worked by 


remains to be done in the way of 
putting on the finishing touches, but 
this can be done without seriously 
interfering with operations. The main 
buildings have been practically com- 
pleted for almost two months, the com- 
pressors have long been in running 
order, and the big new hoist has been 
ready for service for several weeks. 
The last structures and apparatus to be 
completed were the steel gallows frame 
and the skip dumping attachments, the 
concrete ore bins over the railroad 
tracks, and the conveyor belt from the 
mine bins to the loading bins. With 
these completed the hoisting of ore 
Started on the date named. Had it not 
been for the excessively cold weather 
the last of the old year and beginning 
of the new, the company would have 


resumed production on Jan. 13, exactly 
six months from the date of the fire. 
It was freely predicted at the time of 
the fire that it would be a year before 
Hecla could be restored to production. 


Two Forties Will Be Mined by 
Underground Operations 


The Pickands-Mather Co. has started 
construction on temporary housing for 
equipment incidental to the opening of 
a new underground property in the 
Hibbing district in Minnesota. The 
property consists of two forties and 
will be mined entirely by underground 
methods. Sinking of the shaft is to be 
started at once and will be rushed to 
completion. 


this company. 

This district is hampered by un- 
favorable haulage conditions, resulting 
largely from the high altitude and the 
steepness of the grades; and the ship- 
ping season is short. It is planned to 
improve transportation so that opera- 
tions can be carried on over a longer 
period of the year. The grade of the 
roads is to be reduced. 

The Silver Wave orebody has been 
stoped for 40 ft. and for a height of 
20 ft., and the limits of the ore have 
not been determined. The average 
width of the body mined last year was 
20 ft., and the thickness 12 ft. Work 
is to be resumed as early as possible 
at the New Mary Ellen, lying to the 
northeast of the Silver Wave, and at. 
the Globe. 
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Anaconda Will Get Davis-Daly, Property 
for $3,000,000, Probably 


Outcome of Litigation—Directors Recommend Sale—Loss of 
$240,000 During Last Six Months Depletes Assets 
Prosecution of Suits Expensive 


HE directors of the Davis-Daly 
Copper Co. have recommended that 
the company sell all of its property and 
assets at Butte, Mont., to the Anaconda 
Copper Mining Co. for $3,000,000. The 
offer on the part of Anaconda is the 
result of negotiations in New York 
growing out of an attempt to compro- 
mise pending litigation over disputed 
orebodies. Two years ago the Ana- 
conda company notified the Davis-Daly 
management of its contention that 
Davis-Daly’s No. 2 vein, containing the 
most valuable orebodies in its property, 
was a spur of Anaconda’s original No. 2 
vein and that the ore already mined and 
to be mined rightfully belonged to the 
Anaconda company. The acceptance of 
the offer, which will be voted upon by 
the Davis-Daly shareholders on Feb. 
20, 1924, will permit the distribution of 
about $5 per share. It is considered 
likely in financial circles that the offer 
will be accepted. The alternative is an 
immediate assessment of 50c. per share, 
as the cash resources of the company 
are low. In notifying the stockholders 
of the situation the directors say: 
“Your officers and directors believe 
that it is the opinion of the experts 
and lawyers employed by your company 
that the claim of the Davis-Daly Cop- 
per Co. to the orebodies in question 
presents a strong case. : On the other 
hand, without making any concession to 
the Anaconda company, or any admis- 
sion, your officers are advised that the 
claim of the Anaconda company is un- 
doubtedly based upon a belief on its 
part that it owns the orebodies in ques- 
tion. The situation is so complex that 
only the decision of a court after long 
and expensive litigation can finally de- 
termine the ownership of the property. 
To carry on this litigation to its ulti- 
mate end would be, in the opinion of 
your directors, an exceedingly burden- 
some and difficult undertaking. Upward 
of a half million of dollars has already 
been spent in preparing these cases for 
trial by both companies, and it would 
take a great deal of money to try the 
cases in question; furthermore, these 
eases would only determine the owner- 
ship to the orebodies in question. 
Whichever side lost in the trial of the 
cases now in court would undoubtedly 
appeal, and the determination of these 
cases would probably be followed by 
further litigation by both sides in re- 
gard to other orebodies that lie within 
the property. If the Anaconda com- 
pany should succeed in the litigation, 
your company would be liable in dam- 
ages for considerable amounts for ore 
which had heretofore been extracted, 
ard the same applies to probably a 
lesser extent in favor of your company 
and against the Anaconda company. 
“Should the litigation be prolonged 
to its ultimate end and your company 
be successful in the litigation, its re- 
sources would be depleted, the ore. in 
the mine would be exhausted, and the 


proceeds thus obtained from the sale 
of such ores would have been used to 
carry on the litigation. 

“During the last year with the low 
price of copper your company has not 
been and is not in a position to operate 
profitably; the operations during the 
past six months have shown a loss of 
approximately $240,000 and the cur- 
rent assets of the company are not suf- 
ficient to enable it to continue to meet 
the burden imposed upon it. 

“Estimates of the ore in our mine 
were made by two eminent geologists 
to assist your officers in placing a value 
upon your property. The value so fur- 
nished was used as a basis for com- 
promise, and while the values so esti- 
mated are less than has been indicated 
at various times during the past ten 
years, your directors were compelled 
to face facts. After numerous inter- 
views it was finally agreed that if the 
Anaconda Copper Mining Co. would 
submit an offer of $3,000,000 in cash 
for the property and assets of your 
company, and would assume specific 
liabilities of the company, including the 
existing litigation by others against 
your company, the offer would be sub- 
mitted to the stockholders of the Davis- 
Daly Copper company, with recom- 
mendation that it be accepted. This 
offer is very near the value placed upon 
the property by the geologists, and in- 
stead of waiting to receive dividends 
through operating the property over a 
period of years, assuming there was 
no litigation, you will be able to obtain 
in distribution, in a comparatively 
short time, practically the value of your 
property provided the shareholders vote 
to authorize the sale.” 


Betty O’Neal Income $438,057 
Gross; Net Not Stated 


The report of N. M. Getchell, generai 
manager of the Betty O’Neal Mines Co., 
operating near Battle Mountain, Nev., 
covering operations during 1923, shows 
that the mine produced 38,150 tons of 
ore during the year, with a net yield 
from the smelters from concentrates of 
$438,057, or an average of $11.48 per 
ton ore ore. The concentrate contained 
silver, lead, gold, and copper, the silver 
content of 665,040 oz. being the most 
important. The published report does 
not give the gross value of the ore or 
the net profits for the year. Dividends 
for 1923 totaled $120,000. Production 
from October, 1922, to Dec. 31, 1922, 
was 4,812 tons of ore, which netted the 
company $54,066, or an average of 
$11.24 per ton. This makes total pro- 
duction from October, 1922, when the 
mill was started, to the end of 1923 of 
42,962 tons of ore, with a net return 
from smelters of $492,124. Decrease 
in -price of silver after June, when 
Pittman Act purchases were completed, 
affected earnings during the last seven 
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months of the year at the rate of about 
$20,000 per month. The report states 
that the mine looks better than it did 
a year ago, with a large tonnage of ore 
of good grade developed, and the year 
1924 should be a profitable one for the 
Betty O’Neal company. 


Yukon Gold Finances Completion 
of Tin Dredging Enterprise 


Guggenheim Bros. have agreed to 
underwrite $1,500,000 6 per cent notes 
during the next three years as required 
by the Yukon Gold Co. to finance to 
completion its present tin-dredging 
project in the Federated Malay States. 
Trustees of Yukon-Alaska Trust, which 
owns 2,858,875 shares of the 3,500,000 
shares issued by the Yukon Gold Co. 
and holds notes of Yukon Gold totaling 
$6,028,743, on which $136,491 has ac- 
crued in interest, have agreed that 
loans of the trust, as well as interest 
now accrued or which may hereafter 
accrue, shall be subordinated to these 
new notes. 


New Oreshoot in Tonopah 
Belmont Important 


Reports from the Tonopah Belmont 
mine, at Tonopah, Nev., show that the 
new vein discovered on the 1,000 levei, 
about 600 ft. north of the main shaft, 
has been drifted on for 75 ft. and values 
have gradually improved. Where first 
cut in the crosscut the vein showed 
$20 ere, while last reports state that 
the drift shows 3 ft. of $50 ore in the 
face. Company officials have stated 
that the find is regarded as important, 
being in virgin ground and 600 ft. from 
the property line, with possibilities for 
development easterly and westerly, as 
well as on the dip both above and below 
the 1,000 level. 


Goldfield Deep Mines Will 
Crosscut at 1,600 Ft. 


Official announcement says that the 
Goldfield Deep Mines Co.,- operating at 
Goldfield, Nev., will cut a station at the 
1,600 level and drive a crosscut to the 
C. O. D. vein, an estimated distance of 
600 ft. The shaft is now 1,650 ft. 
deep, and station cutting has been 
started. The company officials feel that 
this crosscut will serve the double pur- 
pose of prospecting this vein at depth 
and providing a proper place for the 
construction of reservoirs at some dis- 
tance from the shaft. It is generally 
believed that a considerable flow of 
water will be encountered before shaft 
sinking is completed, and preparations 
= being made to handle this expected 
1OW. : 


Mine and Refine Salt Cake 
at Camp Verde, Ariz. 


The Western Chemicals, Inc., oper- 
ating a quarry near Camp Verde, 
Ariz., will soon start shipping sodium 
sulphate (salt cake) refined in its new 
mill, recently erected. Milton Staples, 
formerly superintendent of the Cali- 
fornia Rock Salt Co., at Amboy, Calif., 
is the superintendent for the corhpany. 
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Seek to Stop Sale of Central 
Copper Co. Stock 


Fraud Alleged in Action Started by 
Attorney General—Much Money; 
Little Development 


On application of the Attorney Gen- 
eral of New York, the Supreme Court 
issued an order on Jan. 29, directing the 
Central Copper Co. to show cause why 
it should not be enjoined from selling 
capital stock in the corporation. The 
company claims to own mining prop- 
erty near Dos Cabezas, Ariz. 

The Attorney General charged fraud 
in connection with payment of a divi- 
dend. He set forth that the company, 
capitalized in 1919 for $10,000,000, had 
sold the public $5,100,000 worth of 
stock, had $3,500,000 cash on hand, and 
yet had spent only $686,000 in develop- 
ing its properties. He declared that in 
November the defendants published ad- 
vertisements promising to pay on Dec. 
25, 1923, a “co-operation check” equal 
to a first stock dividend to all investors 
who completed payment by Dec. 1 on 
stock previously contracted for. 

“This proposed dividend, presumably 
from capital surplus, was not paid on 
Dec. 25, 1923, or any other time,” the 
Attorney General set forth. He as- 
serted further that the $3,500,000 cash 
on hand the company possessed was 
“more than five times the total spent in 
development work since its inception. 

“Although this company has had such 
tremendous funds available for some 
time it has not developed its properties 
sufficiently to produce copper or to 
ascertain with definite certainty the ac- 
tual value of its properties as a mining 
proposition.” 


Euterpe Mining Co. Will Erect 
New 300-Ton Mill 


The Euterpe Mining Co. will start 
immediately the construction of a new 
300-ton mill in the Tri-State zine field 
to take the place of the one destroyed 
by fire on June 7, 1923. Since the fire 
the company has busied itself with drill- 
prospect work and has put down a 
large number of drill holes, only one 
blank. The sinking of this shaft was 
started on Jan. 21 The new mill will 
be built on the old site, and cable tram- 
ming will be used to bring dirt from 
the old field shaft on the south and the 
new field shaft on the north. A good 
deal of shallow ore, from 80 to 150 ft., 
has been developed by the drilling. At 
the time of the fire most of the ore was 
being taken out from the 239-ft. level. 
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Arizona Copper Companies Spend Millions 
for Construction 


New Smelters, Mills and Mine Plants Will Permit More Eeconomical 
Production—Shows Confidence in Future 


By Louis Ware 


Special Correspondent 


RIZONA led all other mining dis- 
tricts in important construction 
during 1923. The large expenditure of 
capital involved, together with the fact 
that there has been no cessation or cur- 
tailment of the new work in the face 





eo 
Incline at the Phelps Dodge mill at 
Morenci, Ariz., where remodeling will 
increase capacity to 4,500 tons 


of a low price for the metal, is evidence 
of the leading producers’ faith in the 
future of copper. Among the big jobs 
to be mentioned are one new smelter, 
two concentrators of 5,000-ton capacity, 
and many other important additions to 
plants; these will more firmly establish 
Arizona’s position as the greatest cop- 
per state. 


The new smelter of Magma Copper 
Co., at Superior, is of first significance, 
being the first reduction plant built in 
Arizona for several years. Altogether, 
this company has expended more than 
$4,000,000 on the construction program 
now nearing completion. A standard- 
gage railroad has been built from 
Magma Junction to Superior, replacing 
the antiquated narrow gage that was 
first constructed by the company. A 
brick making plant was installed that 
has supplied bricks for the new build- 
ings and alterations have been effected 
at the concentrator and mine that will 
make possible an output of 2,000,000 Ib. 
of copper per month. The smelter is 
now practically completed except for 
the stack, and it is expected that the 
plant will be ready for operation. by 
March. A large guest house has been 
completed, and it is expected that the 
company will build a contingent of 
workmen’s homes during the coming 
year. 

The Inspiration Consolidated Copper 
Co., the largest producer in the South- 
west, has under way the building of an 
entire new mine plant, with the excep- 
tion of the crusher. The Porphyry 
shaft, a 16x24-ft. opening of four com- 
partments, 1,400 ft. deep, has been put 
down during the last year, and its 
equipment, both underground and sur- 
face, is now in process of installation. 
The concreting of the shaft is over half 
completed, steel work is being started 
for the surface structures, and a large 
hoist house is nearing completion. A 
Nordberg hoist, automatically operated 
and similar to the one now in use at 
the main shaft, G. E. electric equipment 
and Ingersol-Rand compressors are to 
be installed in the new hoist house. A 
change house that will accommodate 
700 men will be built with a runway 
to the collar. This building will also 
house mine offices. 

A new standard-gage railroad has 
been constructed from this shaft to the 
crushing plant, a distance of 14 miles. 
The Porphyry shaft output will be 
10,000 tons in two shifts, but will not 





Smelter of the Magma Copper Co. at Superior, where ore is now being stocked preparatory to blowing-in 
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New crushing plant at the Clarkdale smelter of the United Verde Copper Co. 


increase the mine production possibil- 
ities, as the crusher is capable of only 
20,000 tons per day. In addition to 
the Porphyry project, calling for an 
expenditure of over $3,500,000, the com- 
pany has also completed a modern 
townsite for employees, consisting of 


78 concrete houses, a new school build- 
ing, and a company store, which, alto- 
gether, has cost more than $300,000. 
This group of workmen’s homes is now 
completed and occupied. The Porphyry 
shaft should be ready for production by 
next July. 

In connection with Inspiration’s con- 
struction, new work done at the Inter- 
national smelter, at Miami, should be 
mentioned. An 8,000-kw. General Elec- 
tric generator has been installed at the 
power house, which necessitated an 
addition to the building and other 
changes to the plant. A new and larger 
transmission line has also been built 
between the plant and the mines. This 
increases the capacity of the smelter 
power house to 25,000 kw. A new con- 
verter of the Pierce-Smith type was 
also installed at the International 
smelter in 1923. 

The 5,000-ton concentrator of the 
Phelps Dodge Corporation, at Bisbee, 
was completed early in 1923, and put 
into operation in April. The starting 
of this plant meant a revival of ship- 
ping from the Sacramento Hill steam- 
shovel operations, which in itself might 
be classed as a huge construction 





project, in that it has meant an ex- 
penditure for new work. The Calumet 
& Arizona Mining Co. has construction 
under way at the Douglas smelter that 
will total more than $500,000. Plans 
call for a complete new sampling and 
crushing plant and the installation of 


Power-plant additions at the International smelter in the Globe-Miami district 


a Cettrell precipitation unit at the 
roasting plant. 
New Correlia’s 5,000-ton flotation 


concentrator, at Ajo has been started in 
part. This plant is designed to treat 
the sulphide ores which are rapidly 
being reached as the reserve of oxide 
ores that have supplied the leaching 
plant are exhausted. 
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The United Verde Copper Co. has 
about completed a crushing plant at 
the Clarkdale smelter that represents 
‘an expenditure of over $1,000,000. This 
plant will make possible the abandon- 
ment of the company’s Hopewell plant. 
The new crusher has been given its 
first trial. 

In the Morenci district the Phelps 
Dodge Corporation is remodeling the 
No. 6 concentrator, which will prepare 
it for treating 4,500 tons per day. In 
addition to the work at the concentrator, 
a large program of underground devel- 
opment is under way. The Ray Con- 
solidated Copper Co. is also remodeling 
its concentrator at Hayden. 

In addition to these major projects 
that have been outlined other smaller 
jobs are being completed. It is evident 
that there will be no lessening of con- 
struction with the coming of the new 
year, as proposed new work is being 
announced or is projected that is com- 
mensurate with the last year’s accom- 
rlishment. Important among these is 
the construction of a new shaft at 


Verde Central Copper Co.’s mine, near 
Jerome. Work on this shaft, which 
will be a main working opening, replac- 
ing the small inclined prospect shaft, 
will be started at once. It is reported 
that a new smelter will be built at 
Patagor.ia, a district where several 
small leasors and operators have been 
shipping to custom smelters. It is also 





Surface plant at Inspiration’s new $3,500,000 Porphyry shaft 
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Your Friends Can Buy Your 
Gasoline If They Wish 


ORE than 100 employees of 

the International Smelting Co. 
and the Inspiration Consolidated 
Copper Co., by a recent ruling of 
the Treasury Department, have been 
exempted from paying a tax for 
the operation of personal cars used 
to transport workmen to and from 
the mines, when the expenses of 


the owner are shared by his passen- 
gers. In the ruling that has been 
received from the deputy commis- 
sioner of Internal Revenue, it is 
stated that since the workmen do 
not operate their cars as a busi- 
ness or for profit, they are exempt 


from the federal tax. Each year 
collectors have invaded the district 
and forced the payment of this tax 
by employees who use their cars to 
take fellow workmen to the mines. 


reported that Miami Copper Co. will 
sink a shaft to reach new ore at depth, 
No official statement, however, has 
been made by the company. 


Arcadian Consolidated Opens New 
Ground; Extends Reserves 


In pushing the 950-ft. level drift 
from New Arcadian shaft far into New 
Baltic territory toward New Baltic 
shaft, Arcadian Consolidated, in the 
Michigan copper district, is adding 
steadily to its stoping possibilities. 
The management wishes to open the 
ground between the two shafts and 
prove its copper worth. Approximately 
1,500 ft. now separate the New Arca- 
dian and New Baltic drifts on the 950- 
ft. level. The full distance between the 
shafts is 3,500 ft., the New Arcadian 
drift being in 1,200 ft., and the New 
Baltic drift, 800 ft. Developments to 
date have been most encouraging, the 
copper values fully warranting the con- 
tinuation of the present opening work. 
Should the entire distance between the 
shafts prove up, Arcadian will have an 
immense stoping area, and already it 
has large possible reserves in this par- 
ticular area in ground contributory to 
present openings. 


Federal M. & S. Co. Prepares 
to Start Production at 
Jarret Mine 


Preparations are being completed by 

Federal Mining & Smelting Co. for 
starting production from its Jarret 
mine, in the western part of the Tri- 
State zine field. The mill is being re- 
paired and put in first class condition, 
and the second field shaft is being com- 
pleted. The first shaft has been put 
down to about 300 ft., a pump station 
has been cut at 297 ft., and drifting 
toward the second shaft will be started 
at once. 
_ The Curry Mining Co. has a lease 
just north of the Jarret, and just north 
of this the Eagle-Picher Lead Co. is 
sinking several shafts on a 320-acre 
tract which it acquired several months 
ago. 
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Ajax Cuts 16-Ft. Vein After 
Driving More Than a Mile 


Biggest Strike in Coeur d’Alene for 
Years—Property Adjoins Hercules 
—Twenty Years of Work 


Probably the most important strike 
in the Coeur d’Alene district in recent 
years was made on Jan. 15 by the Ajax 
Mining Co. after more than twenty- 
seven months of driving. The crosscut 
tunnel, driven more than a mile, cut 
the vein at almost the identical spot 
indicated by the survey. The vein 
proved to be 16 ft. wide, of which 14 
ft. is ore that is estimated to average 
20 per cent lead and to contain 10 oz. 
of silver to the ton. The portal of the 
Ajax tunnel is about a mile above Burke 
and the surface ground lies far up on 
the mountain, adjoining the east boun- 
dary of the famous Hercules. 

It is believed that the Ajax has the 

eastern extension of the bonanza Her- 
cules vein. Moreover the strike was 
made at a point probably not more than 
half the length of a claim from the 
Hercules end line. 
‘ The vein was cut at a depth of 500 
ft. below the deepest upper workings of 
the Ajax, where a shoot of ore several 
hundred feet in length had been de- 
veloped. The strike on the Ajax is the 
culmination of a remarkable develop- 
ment campaign that has been carried 
on practically without interruption for 
almost twenty years. Starting at the 
surface, the property has been explored 
by a series of crosscucs and drifts, the 
vein showing progressive improvement 
as depth was gained. 

The Ajax was origir.ally financed in 
Lynn, Mass., chiefly, it is said, through 
the estate of Lydia A. Pinkham, of 
“Vegetable Compound” fame, and con- 
trol of the company is still held in New 
England. The manager of the Ajax 
is Alvin C. Bixby, who formerly was 
a resident of Lynn. 


Silversmith Shipped 800 Tons of 
Concentrate Monthly in 1923 


John B. White, president of Silver- 
smith Mines Co., of British Colombia, 
has given out the following informa- 
tion about the operations of the com- 
pany during 1923: With the excep- 
tional of occasional short stoppages for 
repairs, the mill was in operation con- 
tinuously during the year, and turned 
out each month on an average 500 tons 
of concentrate containing 100 oz. of 
silver and 1,200 lb. of lead and 300 tons 
of concentrate containing 45 oz. of sil- 
ver and 1,000 lb. of zinc. A small quan- 
tity of crude lead ore also was shipped 
each month. The new Silversmith shoot 
has been opened on No. 8 level, where 
it is 120 ft. long and averages 4 ft. 
in thickness. A 30-ft. winze, sunk from 
the 10th level, has found a new ore- 
shoot, which is believed to be the down- 
ward extension of the famous Slocan 
Star shoot, which produced such a large 
quantity of rich silver-lead ore in the 
early days of the mine. Though suffi- 
cient work has not been done to enable 
much to be said about this new dis- 
covery, there is every indication that it 
will add materially to the ore reserves 
cf the mine. 








Telluride Mill, at Oatman, 
Ready to Start 


HE Telluride Mining, Milling 
& Development Co., of Oatman, 
Ariz., plans to put its new 50-ton 
mill and cyanide plant in operation 
early in February. This mill is 
being constructed along “standard” 
lines used in the camp. It is ex- 
pected that good recoveries will be 
made, as the ore is similar to that 
_mined by the United Eastern and 
Tom Reed companies for many 
years. This property has already 
produced over $200,000 gross, 
covering a period of approximately 
nine months in 1922, when the ore 
was milled at the Tom Reed gold 
mill. The average gold value of 
ore milled was $28.40 per ton. 


Good Gold-Silver Ore Opened 
in Oro-Plata Mine 


The Oro-Plata mine near Durkee, 24 
miles east of Baker, Ore., has opened 
a shoot of ore assaying 335 per ton 
in gold and silver, according to a report 
of L. W. Anderson, of Spokane, one 
of the owners. The shoot has been 
followed for 100 ft. with ore still in 
the face. Another shoot containing $50 
ore is being developed. 

There is a mill on the property, which 
will be put in operation in the spring. 
Besides the oreshoots mentioned, a 
large reserve of $10 ore is said to have 
been left in the old stopes of the mine 
by former operators. 


Finds Orebody in McAllister 
Mine, in British Columbia 


The Standard Silver-Lead Mining Co. 
has found the orebody at the McAllister 
mine, on Carpenter’s Creek, in the 
Slocan. After driving the tunnel for 
some distance beyond the point where 
the vein was expected to be, a raise was 
put up on a seam in the rock, which it 
was thought might develop into the 
vein. This proved not to be the case, 
but the orebody was found 150 ft. above 
the tunnel in the raise. The dip of the 
vein evidently has flattened markedly 
below the bottom of the old workings. 
The point where the vein was cut was 
about 350 ft. below the bottom work- 
ings of the mine. As yet sufficient 
work has not been done to determine 
the size or the grade of the orebody. 
The mine was owned by the Slocan Sil- 
ver Mines, Ltd., which gave the Stand- 
ard company a half interest in the 
property in consideration for this ex- 
ploration work that has resulted in the 
finding of the extension of the ore- 
shoot at depth. 


Would Suspend Rail Service 


The Sacramento Valley & Eastern 
Railway has applied to the Interstate 
Commerce Commission for permission 
to suspend operation of its service be- 
tween Pitt and Bully Hill, Calif., during 
such periods as the Shasta Zine & Cop- 
per Co. may not be operating its mine 
at Bully Hill. 







































































































































Cresson Has “More Ore in Sight 
Than Ever Before” 


The new ore find on the 18th or bot- 
tom level of the Cresson mine, at Cripple 
Creek, Colo., gives indication of being 
the richest discovery made in the mine 
for several years. The officers of the 
company express a belief that the new 
level will prove even richer than the 
17th where in one stope, 400 ft. long 
and from 100 to 300 ft. in width, pay 
ore has been opened. With the new find 
the Cresson is said to have more ore in 
sight and broken for shipment than at 
any time in its history. The gross 
product of the Cresson has reached 
$28,775,000, with a dividend record of 
almost $10,000,000. 


Second Shaft Completed at 
Alexandria Mine, on Mesabi Range 


The Donner Steel Co., of Buffalo, 
will take over the operation of the 
Alexandria mine at Chisholm, Minn., 
on Feb. 1, 1924. At present, the oper- 
ations are under the supervision of the 
M. A. Hanna Co. for the above com- 
pany. The mine was developed and 
operated by the Arthur Iron Mining 
Co. from 1915 to 1917, when the oper- 
ations were taken over by the Hanna 
company. The sinking of a second 
shaft has just been completed, and the 
old shaft has been deepened and con- 
siderable rock drifting has also been 
completed, which will greatly aid in 
increasing the yearly production. The 
shipments in 1923 amounted to 163,142 
tons, and total shipments to date 
amount to 1,049,000 tons. 


More German Miners for 
Michigan Copper Companies 


A party of seventy-five German im- 
migrants have arrived in Calumet, in 
the Michigan copper district, where 
they will be employed in the Calumet & 
Hecla Consolidated mines. They came 
through from Halifax, N. S., where 
they had been detained for a month 
awaiting special permit from the De- 
partment of Labor to enter this coun- 
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Cresson mine, at Cripple Creek, Colo., where rich ore has been opened recently on the 18th level 
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try. Germans have been arriving in 
considerable numbers during the past 
several months and have greatly re- 
lieved the labor situation for the Calu- 
met & Hecla Consolidated, Copper 
Range, and Quincy mines. 


Brisbane Letter 


By Our Special Correspondent. 


Brisbane, Dec. 4—Mining generally in 
Queensland just now is suffering from 
unusually dry weather. In the tin dis- 
tricts the chief difficulty is want of 
water for the crushing mills, several 
of which have been perforce closed 
until rain comés; while the fossicker, 
or prospector, has in most cases no 
water with which to “try his dish” and 
no water or grass for his_ horses. 
Thanks to the high price of tin, the 
monthly returns from the Herberton 
field have shown comparative increases 
for some time, and the value of the 
output for September was nearly double 
that of the corresponding month of last 
year; but even these good results would 
have been much better if there had 
lately been enough water for the bat- 
teries. One effect of this condition of 
drought is that much of the product 
of this year will be carried forward for 
treatment in 1924, thus reducing the 
yield for 1923. 


Tin Mines Revive 


The deepest and one of the oldest 
tin mines in the state is the Vulcan, at 
Irvinebank, near Herberton. Worked 
to a depth of 1,400 ft., in the past it 
gave returns that greatly enriched the 
shareholders in the company owning 
it, but for the last several years it has 
had ups and downs—mostly downs; and, 
like many company-owned properties 
that have fallen upon bad times, it has 
been passed over to tributers, who work 
the mine under an agreement, paying 
them a percentage of the returns. And, 
also like many other similar cases, a 
mine that could not be longer worked 
profitably by a company has become 
remunerative in the hands of a few 
working miners. 


Another old tin mine that is being 
revived is that of the Great Northern 
Freehold Co. at MHerberton. Forty 
years ago this mine was giving tin 
values as high as 40 per cent, but was 
abandoned when these values some- 
what diminished and the expense of 
working it at depth became too high 
and too difficult with the appliances and 
capital then available. Two or three 
years ago, however, the property was 
again taken in hand; a new shaft was 
sunk to the old workings, and the en- 
terprising owners are now reaping a 
good reward. Already quantities of 10 
per cent ore are being recovered, and 
this ore is improving as the old work- 
ings are being repaired and opened. 

The state arsenic mine at Jibbenbar 
continues to produce fair quantities of 
high-quality ore, but as far as is known 
none of the yield has of late been ex- 
ported to America, all that is raised 
being consumed in the state for the 
destruction of prickly pear and other 
spests. The output of the mine for the 
second quarter of this year was nearly 
double that of the corresponding term 
of 1922. 


Copper Refinery at Cordoba, 
Spain, Will Be Enlarged 


The Soc*edad Espanola de Construc- 
ciones Electro-Mecanicas is reported to 
be planning an extension of its elec- 
trolytic copper refinery at Cordoba, 
Spain. 

The present unit, completed a year 
ago, produces refined copper in wire 
bars and other standard shapes for 4 
group of associated industries, includ- 
ing wire and sheet rolling mills and 
electric motor manufactories, situated 
at the same place. The crude copper 
is obtained from the Spanish mines, a 
large proportion of it being in the 
form of cement copper from the 
Huelva district. 

The plant, which was designed by 
Lawrence Addicks, was built and placed 
in operation by Arthur Preston, who 
has recently returned from a_ three 
years’ engagement in Cordoba. 
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Washington News 
By Paul Wooton 


Special Correspondent 





Commerce Commission Adjusts 
Rates on Gilsonite 


Hydrocarbon Mined in Utah Has 
Many Uses—Uintah Railway 
Serves Mines 


The Utah Gilsonite Co., in its case 
against the Atchison, Topeka & Santa 
Fe and other railroads, has succeeded 
in securing a revision of the through 
rates on gilsonite from American, Utah, 
to points east thereof. Its application 
for joint rates from American to desti- 
nations east of Mack, Colo., was denied, 
however. In its opinion, the Interstate 
Commerce Commission brings out, 
among others, the following points: 

“Gilsonite is a hydrocarbon, brittle, 
of approximately the specific gravity of 
water, and is intensely black in color. 
It is used extensively in the manufac- 
ture of japans, paints, varnishes, insul- 
ating materials, and waterproofing. 
Because of the demand for these 
higher-grade purposes and the avail- 
ability of cheaper substitutes, its use 
in roofing and street paving and in the 
manufacture of mechanical rubber 
goods is diminishing or has ended. For 
certain of the other purposes, it has 
no satisfactory substitute. It is mined 
with pick and shovel from veins that 
vary from 2.5 to 13 ft. in thickness. In 
many instances their slope is vertical. 

“The Uintah railway is largely a 
single commodity road, serving gilson- 
ite mines, and is controlled by the 
Barber Asphalt Paving Co. of Phila- 
delphia. The Barber company also 
controls the Gilson Asphaltum Co., the 
largest shipper of gilsonite on the line.” 

The Uintah railroad is constructed in 
a desolate and unproductive region and 
is expensive of operation. A mountain 
range is crossed, with ruling grades of 
5 per cent on the north side and 7.5 per 
cent on the south side. There are an 
unusually large number of sharp curves. 
This necessitates the use of Shay loco- 
motives over this part of the road. The 
total cost of the road was $1,152,514, or 
$17,000 per mile. 





Senate Gold-Silver Commission 
Will Report Progress 


The progress report of the Senate 
Commission of Gold and Silver Inquiry 
is to be presented to the Senate in the 
near future. Proofs of the report now 
are before each of the members of 
the commission, but none of the mate- 
rial is being made public until each 
member of the commission has had an 
opportunity to go over it. 

In a general way, it is stated, the 
report presents the information which 
the commission has been able to gather 
In connection with the permanent loss 
that results from the wastage of ore 
reserves. This leads into figures as to 
cost of production, amount of invest- 
ment and the yield on the investments. 

The progress that has been made in 
the investigation of foreign currency 
and exchange is set forth to show the 
adverse effects of depreciated curren- 
cies upon American trade and industry. 
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The report will contain a record of the 
Reno meeting conducted by the com- 
mission and attended by a representa- 
tive number of silver producers. The 
results of the investigation of the ad- 
ministration of the Pittman Act are 
set forth. 


Mine Products Total 60 Per Cent 
of Railroad Tonnage 
Statistics for Third Quarter Show 47.84 
Per Cent Increase Over 1922— 
Eastern District Leads 

The mining industry contributed more 
than 60 per cent of all freight tendered 
the railroads of the country during 
the third quarter of 1923. Figures just 
compiled by the Interstate Commerce 
Commission show that all shipments 
offered railroads aggregated 347,323,119 
tons in the quarter reviewed. Of that 
total, 205,254,449 tons were products of 
mines. 

Though the increase in all tonnage 
over the third quarter of 1922 was 29 
per cent, the products of mines tendered 
in the third quarter of 1923 was 47.84 
per cent greater than the movement in 
the corresponding quarter of the year 
preceding. 

The eastern district, by contributing 
93,568,493 tons, tendered more mineral 
shipments to the railroads than did any 
other subdivision of the country. The 
western district was next with 68,599,- 
074 tons. The South originated 23,- 
180,655 tons, and the Pocahontas dis- 
trict contributed 19,906,227 tons. 

The total tonnage originating from 
mines throughout the country was sub- 
divided as follows: 

Tons 


Anthracite coal ..cccccccccccues 19,831,822 
Bituminous coal ...cccccscvscce 91,128,639 
aC) rer rrr: rar 6,880,887 
Re ONE 6. ka cen cee ntebaeanaeene 37,120,902 
Other ores and concentrates..... 2,631,697 
Base bullion and matte......... 204,089 
Clay, gravel, sand and stone.....42,431,388 
Crude petroleum ....cscscccsss SaGGs4a0 
PUNT "3.4 chika. chica Chaim Gaara wees 668,157 
SOREN co diniatah cd asd «atig BEAR eck a eae $68,440 
Other products of mines......... 1,220,000 


Slab-zine Freight Rate Too High, 
Thinks Examiner 


Freight rates on slab zinc, in car- 
loads, from Locust Point, Baltimore, 
to Apollo, Pa., should be found unrea- 
sonable, in the opinion of Myron Wit- 
ters, an Interstate Commerce Commis- 
sion examiner. This decision affects 
the freight charges on 671,060 lb. of 
zine, which moved in 1921. The rate 
collected was 27.5c. per 100 lb. The 
commission finds that in the future the 
rate will be unreasonable to the extent 
that it exceeds 16c. per 100 lb. 

The case is significant in that it over- 
throws the railroad contention that 
joint commodity rates should not be 
established on movements which are 
sporadic in character. The Apollo Steel 
Co., which uses 7,000 tons of slab zinc 
annually for galvanizing purposes, ad- 
mits that it ordinarily purchases 
domestic zinc but that it is important 
to have this low rate from Baltimore 
since it turns to the imported product 
whenever market conditions warrant. 
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London Letter 


By W. A. Doman 
Special Correspondent 


London, Jan. 17—That much will be 
heard on this side of the Atlantic con- 
cerning Canadian mining in the cur- 
rent year is evident from the nature 
of the conversation in mining circles. 
E. T. McCarthy has recently returned 
from a visit to the Keeley and Huronian 
Belt properties, and Harry Denny is 
proceeding to the Dominion again. The 
former engineer is naturally reticent 
on certain business aspects, as profes- 
sional men should be, but talking in 
general he expects to see big develop- 
ments. In this he is not singular, for 
private reports, even from responsible 
officials, predict extraordinary activity. 
Klondyke, Ballarat, California in ’49, 
are all to be eclipsed! E. T. McCarthy 
is a sound man, and does not mislead 
with his enthusiasm, so that his views 
are all the more valuable. 

Hugh F. Marriott returned from his 
world tour in December, finishing up 
by a trip across Canada. He clearly 
was impressed by what he saw and 
heard. The general opinion seems to 
be that unless British capital can be 
attracted, the plums in Canadian min- 
ing this year will fall to more enter- 
prising people south of the border. 


Labor Apprehension Worries Capital 


It is rumored that H. G. Latilla, a 
financier interested in both Canadian 
and South African properties, is ar- 
ranging a deal with Sir Abe Bailey 
in connection with areas on the Far 
Eastern Rand. Two or three years ago 
the southern part of the Far Eastern 
Rand was greatly boomed by engineer- 
financiers who predicted for certain 
claims greater success than the New 
Modderfontein has achieved. The alle- 
gation was that the mining “houses” 
of set purpose neglected the district. 
Nothing is heard of such companies 
today, and the public cannot be charmed 
unless one of the responsible “houses” 
brings the business forward. Even 
they can scarcely see their way to rais- 
ing new capital at the moment. The 
reason for this hesitancy seems to be 
that there is a good deal of unrest 
among both white and black labor. The 
authorities do not back up the industry 
as the Chamber of Mines would like, 
and expects them to do. 


George Albu Enthusiastic 


George Albu has thrown himself 
wholeheartedly into the development 
of the Transvaal Silver & Base Metals, 
Ltd., a property that had lain dormant 
for years. His efforts have met with 
success, and during the last financial 
year the production was 5,424 tons of 
lead and 542,510 oz. of silver. The ore 
reserves are estimated at 50,604 tons, 
containing 9.5 per cent lead and 9.5 oz. 
of silver over a stoping width of 54 in. 
Additional claims have been acquired, 
and the roasting and smelting plants 
extended and improved. 

J. W. Teale cables from the South 
American Gold Areas in Brazil that the 
No. 3 bore hole has encountered another 
reef at 68 ft., the assay being 12 dwt. 
gold with a good arsenic content over 
72 in. With arsenic at its present 
price, the prospects are promising. 
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New Machinery and Inventions 





One Phase of Manufacturer’s Service 
—The Instruction Book 


Time and Money Spent to Make It as Complete and Clear as 
Possible—Studying It Will Save Trouble 


LMOST everyone is familiar with 

the improvements which are con- 
stantly being made in the design and 
construction of air compressors. Al- 
though the layman may not know just 
how these betterments are brought 
about, he can visualize large research 
laboratories with engineers experiment- 
ing with new ideas. He can also pic- 
ture a large scrap pile near the labo- 
ratory which is the “happy hunting 
ground” of unsuccessful experimerts. 
But out of all this effort and material 
there arises one improvement after an- 
other so that this scrap pile is really 
the index to progress. It marks the 
years of effort resulting in the present 
compressor—a simple, efficient machine 
which is easy to understand and easy 
to operate. For the true designer is 
he who can lay out a compressor which 
does the work with maximum economy 
and at the same time is free from com- 
plicated mechanisms. 

Few realize, however, even he whose 
duty it is to operate a compressor, just 
how much effort is spent in preparing 
instruction books, cards, or part lists, 
so that the machine does not arrive 
unintroduced. For what could be more 
confusing and discouraging than the 
arrival of a car-load of strange crates, 
housing still stranger paris, without 
any information of what it is all about 
and how to put it into practical use 
and keep it running to best advantage? 

It is true that instruction books are 
not new. One is looked for with an 
air compressor just as with an automo- 
bile. Sometimes it is read, sometimes 
not. Such carelessness is probably due 
to the memory of some former instruc- 
tion book which seemed to contain only 
information which was not needed or 
wanted. But even as machines are 
being built better, so are the instruc- 
tion books improving. Perhaps this 
would never have been appreciated had 
every machine’ performed without 
trouble. ; 

One large manufacturer of air com- 
pressors has spent much money and 
many hours in improving its instruc- 
tion books, part lists, and other printed 
material classed under the _ general 
heading of Service Literature. It has 
put this ahead of selling publicity 
and advertising, with the result that 
each new instruction book is an im- 
provemer.t — something to make _ it 
easier for the man who runs the ma- 
chine and thus better for the results 
which this man secures for his em- 
ployer. 

This same company has adopted the 
policy of asking customers for infor- 
mation and suggestions. The expert 
erecting engineers and service men em- 
ployed by the compar are asked to 
answer a group of questions and teil 
just how each one erects a mechine on 


the job. The special tricks of each 
erector gained by his years of field 
experiences are carefully collected and 
preserved, and from all this mass of 
miscellaneous material the instruction 
book is prepared. 

Photographs are taken in the shop 
so that the various parts may be clearly 
and exactly shown. Take a crosshead, 
for instance: all the parts which make 
u~ the comple‘e crosshead are grouped, 
and a photograph is taken of the unas- 
sembled crosshead. Then the assembly 
is photographed; next a picture of the 
crosshead in place in its guides in the 
compressor frame. Often, for clarity, 
each part is lettered so that it is easy 
to follow the written description of 
any part or operation. In fact, the 
newer instruction books have more en- 
gravings or “cuts” than are found in 
the bulletin, catalog, or other so-called 
selling literature. 

Such a book is not only a “how and 
why and wherefore” for the particular 
type of compressor, but it contains vai- 
uable information about piping, re- 
ceivers, aftercoolers, and other parts, 
all of which enters into the over-all 
efficiency of the compressed air plant. 

Thousands of dollars and even human 
lives can be saved by following what 
the manufacturer knows to be best for 
his machine. 












A compact gasoline crane, truck, and tractor. 











Vol. 117, No. 5 


Trade Catalog Information 
Sought 


A study is now being made by a 
special committee of the Special Libra- 
ries Association of the United States, 
pertaining to trade catalogs, and infor- 
mation is desired as to what firms in 
this country keep an historical collec- 
tion of trade catalogs. Information re- 
garding this subject would be gratefully 
received by Lewis A. Armistead, libra- 
rian, Boston Elevated Ry., 31 St. James 
Ave., Room 711, Boston 17, Mass. 


Crane, Truck and Tractor in 
One Vehicle 


Announcement of what the makers 
claim is the smallest industrial truck 
and tractor ever built has just been 
made by the Clark Tructractor Co., 
Buchanan, Mich., manufacturers of gas- 
oline industrial trucks and _ tractors. 
This, the “Duat Tructractor,” is a com- 
pact, three-wheeled, gasoline crane, 
truck and tractor combined. It pivots 
on one wheel and has a turning radius 
of only 52 in. It turns around in a 
box car and can be used for various 
purposes. 

According to the manufacturers, it 
will tow 7 to 10 tons or from one to 
twenty trailers, depending on the condi- 
tion of the plant floor or yard. A one- 
ton crane may be attached without tools 
im less than five minutes, converting 
the tractor into a mobile crane. This 
crane attachment will lift and carry 
loads up to 2,000 lb. A brake permits 
the load to be carried at any height 
up to 56 in. The machine has been de- 
signed for loading and unloading box 
cars, lifting and towing loads through 
narrow plant aisles, and for inter-plant 
haulage. Ample traction is provided 
by 16-in. wheels equipped with 34-in. 
solid rubber tires. The wheelbase is 40 
in. and the tread 33 in. A brake be- 
neath the driver’s seat which auto- 
matically stops the machine when the 
driver dismounts is a safety factor. 
This machine is the result of two years 
of development work. 


The crane is readily detachable 
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Long Retarding Conveyor Has 
Interesting Features 


Equipment used in the coal mining 
industry may often be studied with 
profit by metal mining operators. One 
instance is that of the Loup Creek 
colliery, located in Fayette County, 
W. Va., which makes use of an un- 
usually long retarding conveyor which 
serves two headhouses on either side of 
a valley and a common tipple house. 
The conveyor on the north is 1,070 ft. 
long, with a rise of 458 ft., and the 
south conveyor has a length of 1,125 
ft.. with a rise of 470 ft. The “cable- 
and-button” type of conveyor is used 
because of its simplicity of operation 
and the fact that it may be easily re- 
paired. Where steep grades are en- 
countered this type of conveyor needs 
little power for its operation. In the 
headhouse a distributing plate receives 
the mined coal. It is then distributed 
over the cables and buttons by means 
of prongs so that the slack carries the 
lump coal. 

A combined belt and brake pulley de- 
vice acts as an automatic brake and 
is connected with the driving gears of 
the conveyor. The pinion on the first 
gear reduction is keyed to a shaft con- 
nected with a motor and drives the 
countershaft of the second gear reduc- 
tion. Force is transmitted by the gears 
to the shaft supporting the brakes 
when the conveyor is generating power. 
When it happens that the generation of 
power stops and the motor must de- 
liver energy through the belt, there is 
an immediate reduction of the pinion 
driving the countershaft, and this re- 
sults in the gear driving the brake 
away from the brake block. The pull 
of the conveyor is sufficient to apply 
the brake if the belt should break or the 
power go off the line. 

Both of the cables are 1} in. in 
diameter, and at intervals of 4 ft., iron 
disks 12 in. in diameter are bolted. 
Each head sheave with its five pockets 
accommodates three buttons at once. 





Head sheave for “cable-and-button” 
type conveyor, before installation 
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North and south conveyors have a combined length of 2,195 ft. and rise 
458 ft. and 470 ft. respectively 


Electrical Flow Meter Measures 
Steam, Water, Air and Oil 


Instruments Can Be Located Any Dis- 
tance from Pipes Where Measure- 
ments Are Being Made 


The electrically operated flow meter 


recently put on the market by the Gen- ° 


eral Electric Co. is designed to provide 
a means for accurate measurement of 
the total flow of steam, water, air, gas 
and oil, through pipes. Due ito the 
electrical principle of operation, the 
indicating, curve-drawing and integrat- 
ing instruments can be located any 
distance away from the pipe where 
the flow is being metered. Instru- 
ments can be either separated, grouped, 
or arranged as requirements dictate. 

The meter consists of three principal 
elements: The differential pressure- 
producing device, the cast-iron meter 
body piped to the differential pressure- 
producing device, and the electrical 
measuring instruments are mounted on 
the panel. The cast-iron meter body is 
constructed in the form of a U-tube. 
Within one leg of this tube is a coil 
through which the current flows in its 
path through the meter body and back 
to the panel. As the differential pres- 
sure increases, mercury is forced up 
around this coil, acting as a secondary 
inducing more current in the primary. 
This increase in current is indicated on 
the electric instruments, and, as the 
differential pressure bears a definite 
relation to the flow, the current shown 
on the instruments will likewise bear 
a definite relation to the flow. 

On the outside of the meter body a 
small transformer is mounted whose 
function is to reduce the voltage ap- 
plied to the internal transformer in the 
meter body as well as to act as an in- 
sulating transformer. In series with 
the primary of this transformer are 
the adjustable line resistance, voltage 
regulator resistance, and_ electrical 
measuring instruments. 

When there is no flow of gas or fluid 
through the main pipe, the electrical 
instruments indicate the excitation cur- 
‘rent and the zero readings on the in- 
struments and meters are suppressed 
so that zero flow corresponds to this 
excitation current. When the gas or 
fluid flows through the pipe there is a 
differential pressure produced by the 
flow nozzle, causing the mercury in the 
meter body to rise in the transformer 
leg and fall in the base until the un- 


balanced column balances the differen- 


tial pressure. By proper calibration, 
the electrical instruments will accu- 
rately measure the height of mercury 
in the small leg of the U-tube con- 
taining the internal transformer, which 
height is a function of the flow of gas 
or fluid in the pipe. 


What Are the Fundamentals 
of Mechanical Loading? 


A three-page discussion of the funda- 
mentals of mechanical loading features 
the new January catalog, “Shoveling 
Machines,” issued by the Myers-Whaley 
Co., of Knoxville, Tenn. Eleven funda- 
mental requirements or specifications 
which a successful underground loading 
machine must meet are pointed out. 
To aid operators who are seeking to 
lower the per-ton cost of loading, cer- 
tain basic principles are set forth which 
must be recognized in considering the 
use of mechanical loading. The catalog 
contains 24 pages and is well illus- 
trated. The general construction of the 
Myers-Whaley shovel and the features 
of the various models are described. 





Foot end of south conveyor, showing 
the “cable-and-button” construction 
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Daily Prices of Metals 





; yr gg eS Tin | Lead | Zine 

Pat SN weceearpcpensemeeaonned ica aa dnp eg age 
Electrolytic 99 Per Cent Straits ms Ee | 8st. L. . St. L. 

24 12.50 49.875 50.375 | 8.025 8.10 6.50 

25 12.50 49.25 49.75 | 8.025 8.00@8. 10) 6.50 

26 12.50 48.50 49 .00 | 8.025 §.00@8. 10) 6.50 

28 112.375@12.50 48.125 48.625 8.025 8.00@8. 10 6.50 

29 112.375@12.50 48.00 48.50 8.025 | 8.00@8.10\6.475@6.50 

30 |12.375@12.50 47.75 48.25 | 8.025 8.00@8.10\6.475@6.50 

Av. 12.469 48.583 | 49.083 | 8.025 8.058 | 6.496 








*These prices correspond to the following quotations for copper delivered: Jan. 24th, 
25th. and 26th, 12.75c.; 28th, 29th, and 30th, 12,625@12.75c. 

The above quotations are our appraisal ‘of the average of the major markets based 
generally on sales as made and reported by producers and agencies, and represent to 
the best of our judgment the prevailing values of the metals for deliveries constituting 
the major markets, reduced to the basis of New York cash, except where St. Louis 
is the normal basing point, or as otherwise noted. All prices are in cents per pound. 
Copper is commonly sold ‘ ‘delivered,” which means that the seller pays the freight trom 
the refinery to the buyer’s destination. 

Quotations for copper are for ordinary forms of wire bars, ingot bars and cakes. 
For ingots an extra of 0.05c. per Ib. is charged and there are other extras for other 
shapes. Cathodes are sold at a discount of 0.125c. per lb. 

Quotations for zinc are for ordinary Prime Western brands. Quotations for lead 
Pag —_— obtaineG for common lead, and do not include grades on which a premium 
s aske 

The quotations are arrived at by a committee consisting of the market editors of 
Engineering and Mining Journal-Press and a special representative of the Bureau of 
Mines and the Bureau of Foreign and Domestic Commerce. 


to 

















London 
— | Tin Lead Zine 

Jan. Standard Blectro- 2 5 

Spot 2M lytic Spot | 3M Spot 3M Spot | 3M 
24 623 633 684 2513 2527 32} SE 352 347 
25 622 633 681 2503 2513 32 313 358 343 
28 623 624 68 2487 2493 32 318 353 34 
29 613 62% 673 2483 2494 | 31% 312 353 34 
30 613 622 67 2487 2492 | 32 313 35 344 


The above table gives the closing ~— on the London Metal Exchange. All 
prices in pounds sterling per ton of 2,240 1 


Silver, Gold, and Sterling Exchange 


Silver Silver 














: | . 
Sterling Gold : Sterling |_ Geld 
Jan. ————— c Jan. ee ceeeenien 
Exchange | New York | London | London ||"" Gheeks® | Dark | Eond-n | Tendon 
24.| 4.22 633 3322 | 97s10d|| 281 4.25 632 | 33% | 97s 4d 
25 | 4.22 63 | 333 | 978 8dil 29| 4.262 | 634 | 338 | 96s 9a 
261 4.228 | 634 | 333% 30 | 4.25 63 333 96s 11d 


New York quotations are as reported by Handy & Harman and are in cents per 
troy ounce of bar silver, 9¥9 fine. London silver quotations are in pence per troy ounce 
of sterling silver, 925 fine. Sterling quotations represent the demand market in the 
forenoon. Cables command one-quarter of a cent premium. 





Metal Markets minated about last Thursday or Friday, 
and since then producers have found 

New York, Jan. 30, 1924 inquiries extremely limited. Practically 

No wide price changes have occurred @ll of them are quoting 12%c., and some 
in the non-ferrous metal markets dur- 2re out of the market as a result of 
ing the last week. Copper has re- having booked all they care to sell for 
ceded somewhat, owing to a cessation January. In the last two or three 
of the demand of the last two weeks, days, however, some distress lots of 
but the other metals have held steady, Copper have been offered for spot and 
with sales of about normal propor- February shipment at 128c., and it is 
tions. reported that several hundred tons have 
Copper been sold at that figure for Valley de- 


; | livery. The price is not a general one, 
The buying movement which encour- however. 


aged producers and led to an advance Foreign demand has been quiet, and 
in copper prices from 12%c. delivered to orders have been confined to a few 
a high of 12%c. seems to have ter- hundred tonsa day. Yesterday, 12.90@ 





Engineering and Mining Journal-Press 


THE MARKET REPORT 





Vol. 117, No. 5 





12.95c., c.if. European ports, was real- 
ized. The London price has weakened 
appreciably during the week, which no 
doubt has had some influence on domes- 
tic buying. 


Lead 

The official contract price of the 
American Smelting & Refining Co. con- 
tinues unchanged at 8.00c., New York. 

The anxiety to secure lead on the part 
of consumers seems to have tapered off 
appreciably during the last week; the 
quotations of 84@8sc. for prompt lead 
are becoming more and more nominal, 
for consumers seem to have provided 
for practically all of their February 
requirements. An effort is being made 
by some sellers to secure better than 
8c. for March lead, but they are hav- 
ing little success. The lessened num- 
ber of inquiries and orders must not 
be construed as reflecting a drop in 
consumption, but merely as indicating 
a belief by the consumers that no great 
shortage is likely to exist. 

In the last ten days prices have re- 
ceded about a quarter of a cent in the 
Middle West, and now there is little 
difference in the St. Louis and New 
York markets. There, also, prompt lead 
is almost unobtainable, and if a buyer 
should require immediate shipment, 
premiums would be asked. The market 
is distinctly quieter. 

A cut in the rail rate from the Coast, 
which would reduce it from $16.50 to 
$12.50, is in prospect, in order to com- 
pete with the canal route. With the 
present rate, the Eastern roads get 
224c. per 100 lb. out of the through 
rate for carrying lead from Chicago to 
New York, and 254c. from St. Louis to 
New York. With the proposed rate, 
the St. Louis-New York haul would net 
them only 18c. per 100. Missouri pro- 
ducers feel that they should participate 
in the reduction, for they are now com- 
pelled to pay the local rate from St. 
Louis to the East, which is about 35c. 
per 100. 


Zinc 

A large amount of zinc has been sold 
curing the week, practically all of it 
at 6.50c., St. Louis. A little for forward 
delivery was sold as high as 6.525c. last 
Friday, and yesterday and today, with a 
distinctly lessened inquiry, a little has 
been released at 6.475c., but the market 
is really unchanged so far as the prin- 
cipal producers are concerned. Gal- 
vanizers have been the chief buyers. 
A little more interest has recently been 
taken in brass special, but not to the 
extent expected with the improved cop- 
per buying. Producers of high-grade 
zine report a sold-out condition, prices 
continuing at 8@8c. as for some time. 


Tin 
On Thursday and Friday there was 4 
wild scramble to get spot tin; premiums 
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of 2c. over the price for forward were 
asked, and high officials of some of the 
consumers are reported to have as- 
sisted more or less in unloading some 
of the ships in record time. This 
premium has now disappeared, or at 
least has been reduced to about 4c. 
The 99 per cent grade is only available 
in small amounts, nominally one-half 
cent less than Straits. 

Arrivals of tin, in long tons: Jan. 
23d, Liverpool, 445; 24th, Straits, 1,875; 
Australia, 5; London, 155; 26th, Straits, 
50; 28th, Straits, 610; total so far in 
January, 5,940. 


Foreign Exchange 


On Tuesday, Jan. 29, closing cable 
quotations on francs were 4.585c.; lire, 
4.355¢c.; and Canadian dollars, 242 per 
cent discount. 


Circulation Statement 


The stock of money on Jan. 1, accord- 
ing to the circulation statement of the 
U. S. Treasury Department, was as fol- 
lows: Gold coin and bullion, $4,247,200,- 
861; standard silver dollars, $498,382,- 
769; subsidiary silver, $276,887,941; 
United States notes, $346,681,016; Fed- 
eral Reserve notes, $2,822,326,620; 
Federal Reserve Bank notes, $14,420,- 
170; National Bank notes, $771,566,979; 
total, $8,977,466,356. In circulation, per 
capita, $44.22. The gold and:silver in- 
creased by about $41,000,000 over the 
figures for the previous month, and the 
note circulation increased by $100,- 
000,000. 


Silver 


The market has not been active, but 
there have been some inquiries alter- 
nately from India and China on a 
slightly declining scale. 

Mexican Dollars—Jan. 24th, 483; 
25th, 48; 26th, 484; 28th, 484; 29th, 484; 
30th, 48. 


Other Metals 


Quotations cover large wholesale lots unless 
otherwise specified. 

Aluminum—99 per cent grade, 28ic. 
per lb.; 98 per cent, 274c. London, £115 
per long ton. 

Antimony — Chinese and Japanese 
brands, 10.50c. W.C.C. brand, 114@12c. 
Cookson’s “C” grade, 13@134c. Chinese 
needle antimony, lump, nominal, 8@9c. 
per lb. Standard powdered needle an- 
timony (200 mesh), 84@9c. per lb. 
White antimony oxide, Chinese, guaran- 
teed 99 per cent Sb.Os, 9c. 

Bismuth—$2.30@$2.40 per lb. Lon- 
don, 10s. 

Cadmium—70@75c. per lb. London, 
2s. 6d. 

Cobalt—$3 per lb. for spot. 

Iridium—$275@$300 per oz. 

Nickel—26@30c. per lb. for 99 per 
cent virgin metal. London, £130 long 
ton. 

Osmiridium — Crude, $58.50 per oz. 

Palladium—$83 per oz. Crude, $60 
per oz. 

Platinum—$122 per oz. London, £283. 
Crude platinum, $114@$116 per oz. 

Quicksilver—$58@$60 per 75-lb. flask. 
Quiet. San Francisco wires $59.65. 
London, £9 15s. 

The prices of Magnesium, Molyb- 
denum, Monel Metal, Osmium, Radium, 
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Rhodium, Selenium, Tellurium, Thal- 
lium, and Tungsten are unchanged from 
prices given Jan. 5. 


Metallic Ores 
Chrome—$19.50@$22, depending upon 
grade and source. Nominal. 
Manganese—42@46c. per long ton 
unit, seaport, plus duty. 


Molybdenum—280c. per lb. of MoS, for 
85 per cent concentrates. Nominal. 

Rutile—Granular, 94 to 96 per cent 
TiO., 12@15c. per lb.; pulverized (100 
mesh) 94@96 per cent TiO., 17@30c. 
per lb.; f.o.b. Virginia points. Market 
limited but growing. Special contract 
prices for long periods given. 

Ilmenite—Concentrates, 52 per cent 
TiO., 1c. per lb., f.0.b. Virginia points. 

Tungstein Ore—High-grade wolfram- 
ite, $9; high-grade scheelite, $9.50@$10 
per unit. Ordinary grades, $8.25@$8.59. 

Tron Ore, Magnetite, Tantalum, Vana- 
dium, and Zircon Ore are unchanged 
from Jan. 5 quotations. 


Zinc and Lead Ore Markets 


Joplin, Mo., Jan. 26—Zinc blende, per 
ton, high, $46.05; basis 60 per cent 
zinc, premium, $45@$46; Prime West- 
ern, $44@$44.50; fines and slimes, $43 
@$40; average settling. price, all zinc 
ore, $43.55. 

Lead, high settlement price, $115.19; 
basis, 80 per cent lead, $115@$116; 
average settling price, all lead ore, 
$109.92 per ton. Lead purchase prices 
are one and two weeks ahead of set- 
tlement prices just now, the lead being 
contracted that far ahead of production. 

Shipments for the week: Blende, 
12,619; lead, 1845 tons. Value, all ores 
the week, $752,420. 

Shipments for the month: Blende, 
48,666; calamine, 38; lead, 7,946 tons. 
Value, all ores the month, $2,888,940. 

Production is reported 2,000 tons less 
than shipments for January, and pur- 
chases 2,360 tons in excess of ship- 
ments. Severe winter weather has 
caused a low production and held up 
shipments. 

Platteville, Wis., Jan. 26.—Blende, 
basis 60 per cent zinc, $47 per ton. 
Lead, basis 80 per cent lead, $112.50 
per ton. Shipments for the week: 
Blende, 469 tons; lead, none. Shipments 
for the year: Blende, 2,483; lead, 40 
tons. Shipments for the week to 
separating plants, 814 tons blende. 


Non-Metallic Minerals 


Asbestos—Crude No. 1, $325@$450; 
No. 2, $200@$250; spinning fibers, 
$100@$125; magnesia and compressed 
sheet fibers, $60@$90; shingle stock, 
$50@$70; paper stock $30@$40; ce- 
ment stock, $17@$20; floats, $6@$12. 
All f.o.b. mines, per short ton, Quebec. 

Barytes—Crude $8.50 per ton, f.o.b. 
mines, Georgia. 

Graphite—Amorphous crude, $15@ 
$35 per ton. Other quotations in Jan. 5 
issue. 

Bauxite, Beryl, Borax, Chalk, China 
Clay, Diatomaceous Earth, Emery, Feld- 
spar, Fluorspar, Fuller’s Earth, Gar- 
net, Gypsum, Limestone, Magnesite, 
Manjak, Mica, Monazite, Phosphate, 
Pumice, Pyrites, Silica, Sulphur, Tale 
and Tripoli are unchanged from the 
Jan. 5 prices. 
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Mineral Products 


Arsenious Oxide (white arsenic)— 
134c. per lb., nominal. Spot imported 
arsenic as low as 124c. 

Copper Sulphate—4.65@4.75c. per lb. 

Potassium Sulphate, Sodium Sulphate 
and Sodium Nitrate are unchanged 
from the Jan. 5 prices. 


Ferro-Alloys 


Ferrochrome—1 to 2 per cent carbon, 
30c. per lb.; 4 to 6 per cent carbon, 
10%c. per lb. 

Ferromanganese — Domestic, 78@82 
per cent, $109 per gross ton, f.o.b. fur- 
nace. Spiegeleisen, 19@21 per cent, 
$38@$40, f.o.b. furnace; 16@19 per 
cent, $37@$38. 


Ferromolybdenum—$2@$2.50 per Ib. 
of contained molybdenum for 50 to 55 
per cent grades. 


Ferrosilicon—10 to 12 per cent, $41.50 
@$46.50 per gross ton, f.o.b. works; 50 
per cent, $75 delivered. 

Ferrotitanium—For 15 to 18 per cent 


material, $200 per ton, f.o.b. Niagara 
Falls, N. Y. 


Ferrotungsten—85@90c. per lb. of 
contained W, f.o.b. works. Quiet. 

Ferro-urranium—35 to 40 per cent U, 
$4.50 per lb. of U contained, f.o.b. 
works. 

Ferrovanadium — $3.50@$4 per |b. 
of V contained, f.o.b. works. Active. 


Metal Products 


Copper—Sheets, 20.50c. base; wire, 
15ée. 

Lead Sheets—Cut, 10.50c.; full, 10.25c. 
per lb. 


Nickel Silver—18 per cent Grade A 
sheets, 26.75c. 


Yellow Metal — Dimension sheets, 
18.25c.; rods, 15.25c. 

Zine Sheets—Base price, $9.50 per 
100 Ib., f.0.b. plant. 


Refractories 


Bauxite Brick, Chrome Brick, Fire- 
brick, Magnesite Brick, Magnesite Ce- 
ment, Silica Brick and Zirkite are un- 
changed from the Jan. 5 prices. 


The Iron Trade 
Pittsburgh, Jan. 29, 1924 


According to current estimate, steel 
ingot production is running at close to 
80 per cent of mill capacity. In the 
case of the Steel Corporation, there is 
some accumulation of ingots and of 
semi-finished steel. An important in- 
fluence in this building up of stocks is 
conviction that steel prices are not in 
line for declines. The rate at which 
fabricated steel contracts have been 
closed lately indicates that 1924 is likely 
to be a heavier building year in large 
structures than was 1923. In oil drill- 
ing 1924 promises to be a record year. 


Pig Iron—On the basis of recent 
transactions the market is quotable at 
$23 for bessemer, $21 for basic, and $22 
to $22.50 for foundry, f.o.b. Valley fur- 
naces. 

Connellsville Coke—Furnace coke is 
unchanged, at $3.75@$4 for spot and 
$4@$4.25 for contract, depending on 
quality. Spot foundry remains $5@ 
$5.50 but is a shade easier in tone. 
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Company Reports 








California Rand Silver, Inc. 
Silver; Randsburg, Calif. 


A report of the California Rand Silver, Inc., states that a 
regular dividend of 2c. a share, and extra dividend of 10c. a 
share, the two dividends calling for a distribution of $153,- 
600, has been paid. This extra dividend comes largely from 
accumulated surplus heretofore set aside to take care of the 
expenses of threatened litigation and to meet possible addi- 
tional federal] taxes for past years. Having compromised 
litigation and settled with the government for all back taxes, 
the need for so large a surplus no longer exists, hence the 
distribution. In that connection future extra dividends are 
unlikely so long as the price of silver remains at its present 
low level, says the report. 

Since the last report, a most promising orebody has been 
opened up in the west crosscut on the seventh level at the 
No. 6 shaft. The ledge has a width of from 20 to 25 ft. and 
drifting on the ledge for a distance of 50 ft. discloses ore of 
an average value around $28, largely in silver. 

Exploration on the fourteenth and deepest level shows a 
highly mineralized zone, although no ore of commercial 
value has yet been encountered. The east crosscut on this 
level has been extended 250 ft. and further development is 
awaited with the greatest interest, inasmuch as the future 
life of the property may depend largely upon the disclosures 
at that depth. 

The month of January promises to be a lean one finan- 
cially, due to the fact that shipments during the latter half 
of December were greatly decreased for the reason that 
there was a continued water shortage. Such shortage was 
due to repair and reinforcement of machinery and equipment 
at the Yellow Aster plant, which is the source of supply. 
However, it is thought that the peak of the trouble is past 
and that the water supply will now be such as to permit 
the mill to be operated again to its capacity. 


Summary for 1923 


Is ons ob ik oS ie a bee bela eel ra nace 114,223 
CS ONE, MUINDS sono 0. ie 0s) + 0, 0 Side oD. 0 050 aM 6,918 
APES DONS CRDOTUPREON oo 5 ods oe 0 olen co 4 0010 seis, 68 $1,747,701.96 
a EN es a visio. Vo ig dois 10'S oi hcelo<.: si dim 16a 50 5,013 
GORE VAIIC: OTE BNIDDO.. ..... oo 00000 ccccvecese occe. Bene, 821.46 
Total gross value ore and concentrates.............. "$2, 274,523.42 
Deductions: 
REI asia eh doh oe anes Sia Ee $147,850.45 
TT NINE occ gp gid xi sala ole ince’ mined 104,279.45 
MINNIE. p50 chan: ee sere (oe Snap oyster wars hea 9,388.62 
WRMIEIG) cote ss cis ow ite ce Oh RibGielo we winieiw 113,218.89 
———-__ 374,737.41 
Pree Seen <5 Po ae ee eeN eee eee $1,899,786.01 
Disbursements: 
SONS 2G gion ciate are Se reba een eed $691,200.00 
RM eo ihc oa dense is didi atc a Rake & pipe wide aise ate w sieve > a 213,815.74 
eens PUN REIN 8c roc totic 6.0 ons wi lemiola wee wean 14,239.72 
SU NNER) Noto eh ae inet but Stee s tack ene Bae 6,183.16 
EN ete Se Sor Gia Os wat skal inne s, we eae eat 13,642.86 
RNC ia cries sla os os Gee hc ts eas ve em ero aa ansliwts 43,027.96 
SE GS a eaicwniocwinne 6 dei a hieum bier Selbie Sele Sac 74,104.37 
NS Te ic bidis's sakes Syswa Bid 662s wei Per rare re 332,636.21 
BOOUREICE MSRDOROIUINOS: occ es i oe eee bce edwadow 392,614.73 
PE OG Sir! a iScla ne VAs ins aiglecsia ea oh Ute $1,781,464.95 
Progress: 
NT AONE a Ns o's SISTERS ol sue ae etre ais LO 449 
SNES Swern eee Roe ee eg ee oe 3,138 
Nets NG A oie Ns BS ls ical its ha WP ona: on hha 2,826 
PI et Nase Re rus. Sa te pes oy es a ee cl 6,785 
PERNA RRR ates biog hp ep es en he ela, el he Ce 13,198 


A summary of the year’s work (Jan. 1, 1923, to Dec. 31, 
1923) is as follows: 

Total tons of ore milled was 114,228, with an average 
value of $17.62. The tailings average about $1.91 and the 
average total extraction was 88.63 per cent. 

Running time efficiency was 87.38 per cent. 

There was shipped 6,918 tons of concentrates having a 
gross value of $1,747,701.96. 

The above figures do not represent present conditions. For 
the last six months changes and alterations have improved 
the entire operations, and average total extraction has been 
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well over 90 per cent. Further improvement will undoubt- 
edly result in much higher recovery, combined with cheaper 
costs. Next year’s report should show a big improvement. 

After paying the regular and extra dividends amounting 
to $153,600 the company has on hand a balance of 
$308,196.86, distributed as follows: 


Interest-bearing account, Security Trust Co.......... $227,996.06 
Checking account, Security Trust Co. ............... 51,539.66 
er Ae IE Sos G 0 5 > Oe ow eee eee ON Genes eee 28,661.14 

RE ECT na hehe ick amie eee ee ee $308,196.86 


Wallaroo & Moonta Mining & 
Smelting Co., Ltd. 


Copper; Australia 


The thirty-fourth report on the operations of the Wallaroo 
& Moonta Mining & Smelting Co., Ltd., for the year ended 
June 30, 1923, states that the loss for the year is £77,801 13s. 
8d., less the amount of interest received on government in- 
vestments, which was £1,506 10s. 2d. The realizable assets 
and cash liabilities of the company on June 30 last were as 
follows: 


Assets 
£ s: ‘d, 
Investments..... rare aed nle Se 20,580 15 0 
Refined copper, ores, and furnace ve products... ah Naot 46,377 17 3 
Stores, fuel, and forage. . Selec eMac caves 108,323 16 7 
Sundry debtors. . ; Pech - 978 11 0 
Melbourne copper consignment account. negial tines Bs Maral 226 18 9 
Cash in hand (Adelaide office). ........... = , es = 1 2 
£176,512 9 9 
Liabilities 
a. a £ s. d 
Sundry creditors and dividends un- 

Re ore re ee 20723 2 3 

Wages outstanding................... 3,643 0 O 

National Bank of Australasia, Ltd....... 137, 543 2 8 
Ol OO 161,919 4 II 
Balance of assets over liabilities........................ £14,593 4 10 


The total ore produced from vein-stuff by separation and 
concentration was as follows: 


Wallaroo Mines 


1921 19:2 
RO PEONMODE COON: foci deck 66 5c5 sa oad hese ee « . 16,991 11,971 
Fine copper inore,tons.......... Cot Sao meaty 1,442} 1,134 
PS RIO... 55828 so hk ths eee 8.49 9.47 
Moonta Mines 
Ore produced, tons.............. et ee 5,296 3,884 
Fine copper inore,tons................. 5 cea 7734 5172 
SUNG UNIS tebc< Jibs how waa Parkas eieeed 14.61 13.33 


The cementation sent at — Mines produced as fol- 
lows: 

1922-1923 1921-1922 

Procinitate STOUUCEH AONB. «o.oo ss ck eh ose tae ees 370 284 


Fine copper insame,tons......... NATE Rete ha oi oe 2573 186 
PRIORI oo 8d xc. east oe ee 58 kOe awl ees 69. 66 65.49 


Wallaroo Smelting Works 


The smelting works treated during the past twelve 
months: 


Tons 
Wallaroo mines ore. . Li, Gan ort ete 16,445 
Moonta mines ore. . ; ; aa 3 4,454 
Moonta mines pre — Peon ‘ ; 301 
Outside ore........ 5 : 473 
21,673 

and produced the following metals: 
Refined copper, tons. . ‘ es ; eae 1,194 
Electrolytic copper (included in above), tons........ ‘ ; net ; 156 
Blister copper (for export), tons. . : 5 1,256 
Gold (calculated as fine), oz. Sa sccthes 2 Lea Na the Ne APTI, 0 1,009 
Silver (.996 fine), 0z....-...--.. shah: Fax leila Mier Rs tere h oc ee A ede W twa ee Be 617 


The production of sulphuric acid was 1,400 tons. 

At the beginning of the period under review, mining 
operations were in abeyance, but production on a restricted 
scale has continued regularly since November, 1922. The 
quantity of ore mined has been limited, owing partly to the 
difficulty of securing a sufficient number of skilled miners to 
increase the output. The hoped-for reduction in the price 
of fuel has not been realized, and the need to use coal of 
poorer quality during the stoppage of the Maitland field has 
added to the cost of production. 
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February 2, 1924 


Financial Details of Ray, Chino, Tuolumne, 
Davis-Daly and Hercules Reorganizations 


As has been announced in our news pages, the Ray 
Consolidated Copper Co. and the Chino Copper Co. will 
merge, Ray giving Chino shareholders 18 shares of Ray 
stock for each share of Chino held by them. This will 
involve an increase in the Ray stock of $1,500,000. At 
present, the authorized capital stock of Ray is 1,600,000 
shares, $10 par, of which 1,577,179 are outstanding. Chino 
has 1,000,000 shares authorized, 900,000 of which are out- 
standing, par being $5. Full financial details of the Ray 
company were published in the “Facts for the Stockholder” 
column of our March 24, 1923, issue, and of the Chino 
company in our March 17, 1923, issue. 

The Tuolumne Copper Co., according to the Wall Street 
Journal, has been incorporated under the laws of Montana 
with an authorized capitalization of 400,000 shares, par 
$10, to take over, with the consent of over 70 per cent of 
the stockholders, all of the assets of the Tuolumne Copper 
Mining Co. In exchange the Tuolumne Copper Co. has 
given to the Tuolumne Copper Mining Co. all of its treas- 
ury stock, and the last-named company has returned 
194,993 shares to Tuolumne Copper, retaining 205,000 
shares for distribution to its stockholders in exchange for 
shares held by them in the Tuolumne Copper Mining Co. 
The stock of Tuolumne Copper is full paid and assessable. 
Exchange basis is one share of $10 par, or ten shares’ of 
$1 par, for one share of Tuolumne Copper. Upon the 
205,007 shares outstanding of the Tuolumne Copper Co. 
an assessment of 30c. a share, payable on or before Feb. 
14, 1924, has been levied. Any stock on which the assess- 
ment remains unpaid will be sold at auction March 3, at 
Butte, Mont. 

The Day interests have also incorporated their holdings 
in the Coeur d’Alenes, the new company being known as 
the Hercules Company. The incorporation is for $5,000,000, 
in 500,000 shares of $10 par. Harry L. Day is president 
and treasurer; Jerome J. Day, vice-president; A. P. Ram- 
stedt, secretary, all of Wallace, Idaho. The directors are: 
August Paulsen, L. W. Hutton, and F. M. Rothrock, of 
Spokane; Eleanor Day Boyce, of Portland, and F. P. 
Markwell, of Long Beach, Calif. 

The Anaconda Copper Mining Co. has also offered to 
buy the Davis-Daly Copper Co. for $3,000,000 cash. The 
proposal will no doubt be accepted at a meeting of the 
Davis-Daly shareholders called for Feb. 20. There are 
600,000 shares outstanding, of a par value of $10, recent 
market quotations on the Boston Stock Exchange being $4. 
Probably no increase will be made in the Anaconda stock. 


Gold and Silver Imports and Exports from 
San Francisco in December, 1923 





Imports 
In Ore and Base Bullion 
From Gold Silver 

Leer re a ere 2 ; 3 ; $1,000 $500 
DEEN 3 os ciuiax Pons caeeee Praline oeene ee 85,151 46,014 
Salvador...... jen hia Aisa eave Le aes Saude 4,486 2,314 
MSs cVuccoad tsk a es poate : 145,464 203,907 
ene aes 3 1,508 53,486 
a eg Sug dv : fea 445,725 275 
Dutch East Indies a ey 339,283 115,251 
Philippine Islands. ...... 92,244 1,233 
New Zealand.............. ; j 76,267 123 

Total Bias oe ay Seca Liao 6 go RR TS ; 4 $1,192,128 $423,103 
Coin and other bullion ................. : ; 237,403 62,284 

COON os aide bok cas vane eehens $1,427,531 $485,387 

Exports 

Foreign 

RN Sst. acto its Oso Ce org yee Bh hig ed hae $1,004,449 

i see Sia aes atk a ean 125,198 

RE PE reed Siz) ace) oe area Drei fu iat eas $1,129,647 
Domestic 

ME Od Seo ed uy pe ace aa ARE SAO 79,325 eat Poy 

MI es Sead Do Tare Seen Ma udees Sone 3,533,125 
Hongkong 1763500 ...... 7 


Total 5,517,4320s.silver...........0....--- $253,625 $3,533,125 
The total exports of refined silver for December, 1923, 
were 7,285,950 oz. The San Francisco price of silver on the 


basis of declared value for the month was 63.99c. per oz. 
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Facts for the Stockholder 


XXXIII—Mohawk Mining Co. 


HE MOHAWK MINING CO. was incorporated in 

Michigan in November, 1898.. It owns about 800 acres 
of mineral land in Keweenaw County, Mich., also a millsite 
of 140 acres, with frontage on Traverse Bay, Lake Michi- 
gan, and the town of Gay on Torch Lake, near Dollar Bay. 
The property contains a section of the Kearsarge amyg- 
daloid bed, about four miles northeast of Calumet, Mich. 
It owns also $80,000 of the capital stock of the Michigan 
Smelting Co. 

In August, 1923, the Mohawk company acquired the 
properties of the Wolverine Copper Co. and the Michigan 
Copper Mining Co., through a consolidation of the three 
companies. In November, it was reported that negotiations 
were concluded whereby the Mohawk company acquired 160 
acres of mineral land from the Sheldon-Douglas estate and 
also 320 acres of adjacent property from the Union 
Land Co. 

The Kearsarge amygdaloid lode within the company’s 
property is 15 to 18 ft. wide, and is crossed approximately 
at right angles by numerous narrow fissure veins, with 
nearly vertical dip, containing native copper. In addition 
there are three cross-fissures carrying copper arsenides, 
some of which are peculiar to the district. 

The Mohawk property is developed by six shafts and many 
miles of underground workings. The shafts vary in depth 
from 1,500 to 2,793 ft.; four of which were in operation 
during the last year. In recent years, development work 
has been performed as follows: 15,627 ft. in 1915, 15,224 
in 1916, 13,134 in 1917, 9,253 in 1918, 9,006 in 1919, 7,764 
in 1920, 11,110 in 1921, and 10,305 in 1922. 

Equipment includes a stamp mill having a capacity of 
about 3,000 tons daily, with power plants, pumping plant, 
and shipping terminals. During the last year the mill has 
been enlarged and equipped with the latest regrinding 
apparatus for the treatment of the tailing. The product 
is taken to the Michigan smelter at Houghton for reduction. 
Ore reserves, prior to the recent consolidation, were esti- 
mated at about 250,000,000 lb. copper. About 20 pounds of 
copper is recovered per ton of ore stamped. 

Production-in recent years has been about as follows, in 
millions of pounds of copper: 15.9 in 1915, 13.8 in 1916, 
12.3 in 1917, 10.8 in 1918, 12.8 in 1919, 10.3 in 1920, 14.0 in 
1921, 11.2 in 1922, and 12.0 in 1923. 

Operating costs during recent years have been as fol- 
lows, after taxes and depreciation, but before depletion: 
10.39¢c. a pound in 1911, 10.61 in 1912, 13.22 in 1913, 8.58 in 
1914, 7.48 in 1915, 8.85 in 1916, 12.06 in 1917, 12.64 in 
1918, 11.98 in 1919, 14.22 in 1920, 12.28 in 1921, 12.74 in 
1922. 

Profits per share of outstanding stock have been as 
follows: $2.69 in 1911, $6.56 in 1912, $1.23 in 1913, $4.31 in 
1914, $15.11 in 1915, $22.70 in 1916, $16.29 in 1917, $9.12 in 
1918, $7.72 in 1919, $5.07 in 1920, $1.52 in 1921, $0.81 in 
1922. 

Capital stock now consists of 115,000 shares, par value 
$25. In August, 1923, the capital stock was increased from 
100,000 to 115,000 shares, 10,000 of the new shares being 
issued in exchange for the property of the Wolverine Cop- 
per Co., or at the rate of one share of Mohawk for six 
shares of Wolverine; and the Michigan Copper Mining Co.’s 
property was acquired in exchange for 5,000 shares of 
Mohawk stock, or-at the rate of one share of Mohawk for 
20 shares of Michigan. Liabilities of the Wolverine and 
Michigan companies were assumed by the Mohawk Mining 
Co. As of Sept. 22, 1923, the company had 3,563 stock- 
holders. There is no funded debt. 

The dividend record is as follows: $5 in 1906, $9 in 1907, 
$2.50 in 1908, $3 in 1909, $2 in 1910, $1.75 in 1911, $3.50 in 
1912, $5 in 1913, $1 in 1914, $6 in 1915, $17 in 1916, $20.50 
in 1917, $10 in 1918, $5 in 1919, $5.50 in 1920, nothing in 
1921, $3 in 1922, and $3 in 1923. The present rate is 
irregular. Total dividends to date aggregate over 
$10,000,000. 

On Dec. 31, 1922, total current assets were $2,106.110, 
with current liabilities of only $106,634, leaving net working 
capital at about $2,000,000. Net assets applicable to the 
outstanding capital stock amounted to about $34 a share. 

Price range of the stock on the Boston Stock Exchange 
has been as follows: High, 108 in 1916; low 34 in 1924; 
closing price 34 on Jan. 26, 1924. INVESTIGATOR. 





Stock 


Alaska-Br. Col... .. 
Anaconda. 

Arcadian Consol 
Ariz. Com’l. 
Calaveras 

Calumet & Arizona. . 
Cal. & Hecla (New). 
Canario pee. 
Cerro de Pasco. . 

Chile Copper 

Chino 5 
Con. C oppermines. 
Copper Range 
Crystal Copper 
Davis-Daly..... 
East Butte 

First National. 
Franklin....... 
Gadsden Copper. 
Granby Consol.. : 
Greene-Cananea ... . 
Hancock.. ; 
Howe Sound. . A 
Inspiration Consol. : 
Iron Cap.. 

Isle Roy ale. . s 
Jerome Verde Dev. 
Kennecott. 
Keweenaw 

Lake Copper 
Magma Copper 
Mason Vallev....... 
Mass Consolidated... 


Miami Copper...... 


Michigan........... 
Mohawk 


Mother Lode Coa.... 


Nevada Corsol...... 
New Cornelia....... 
New Dominion..... 
North Butte........ 
Ohio Copper........ 
Old Dominion....... 


Phelps Dodge.. 
Quiney.. 

Ray Consolidated. . 
Ray Hercules....... 


St. Mary’s Min. Ld.. . 


Seneca Copper...... 


Shattuck Arizona.. 
South Lake. 
Superior & Boston. . 
Tenn. C. & C. cfs... 
Tuolumne. . 
United Verde Ex. . 
Utah Consol 
Utah Copper.. 
Utah Metal & T.. 
Victoria 

Walker Mining 


Wolverine.......... 


Internat. Nickel... . . 
Internat. Nickel pfd.. 


Carnegie Lead & Zinc 
National Lead 
National Lead 
St. Joseph Lea 


Am. 7. L. & 8.. 

Am. Z. L. & S. pfd... 
Butte C. & Z 

Butte & Superior... 
Callahan Zn-Ld 

New Jersey Zn...... 
United Zinc........ 
Yellow Pine. ... 


Batopilas Mining.. 
Beaver Consol 
Castle-Trethewey. . 
Coniagas 

Crown Reserve 
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Weeks Ended January 26, 1924 


Exch. 


363 
oe 24 
8% Ja.15, Ja. 31 


144 15§ May ’ 


‘+ Nov. 20 Q 


274 De. 20, Ja.7,Q 
3} May 23, K 
a fe. 1, Se. 15, 


%34 Se. 22, Oc. 13 
8§ De.14, De.31 
12% Sept. ’20, wud 

*174 Au. 3, Au ae 
| Sere 


15 Dec. 

314 June 8 
sins oan, 
22 = Mar. 20, 
11} Dee. 

“20 


“45 Nov. ’17,Q 
6§ Jan. °20, Q 


May °13, 
Ja.1, Fe.1,Q 
Sept °18, 
56% De.3, De.15,Q 


N. Y. Curb cy 
382 
Boston ae 
Boston 193 De. 1, De. 17 
New York 274 27% Mh.I Mh.20Q 
Boston 
43 Mar. 
Boston 
Boston Curb 
Boston 
Boston Curb 
New York 
New York 
New York 
New York 
N. Y. Curb 
Boston 
Boston 
Boston 
New York 
New York 
Boston oe aes 4 
#30 “Dee. 17, 
Boston “7 


High Low Last 
New York 
N.Y.Curb "13 "13 
N.Y.Curb 2% °°2 22 
New York 17} ig Sept. ’20, Q 
BostonCurb 74 69 
BostonCurb 36 30 SA 
New York 
N. Y. Curb 
Boston 
Boston 
N. Y. Curb 
Boston 
New York 
Boston 
Boston 
New York 
New York 
Boston 
Boston *4] 
New York 
N.Y.Curb 34 34 


COPPER 
Boston 
Boston 
New York 44) 471 Ja. 17. Feb.1 
N. Y. Curb 2 4 

264 Mav '23, Q- 

Boston "4 
Boston 
New York 
New York 
N. Y. Curb 
Boston 
Boston 
Boston 
Boston 
N. Y. Curb 
Open Mar. 
N. Y. Curb 
Boston 
Boston 
N.Y.Curb 273 «263.27 
Boston 
Boston 


Boston ate 52s 
NICKEL-COPPER 
New York 14} 13 
New York 80; 79 
LEAD 
Pittsburgh 3 $f 
New York 13} 139 
New York 1133 «113 Wt 
New York 23 224 22 


ZINC 


144 Mar.’ 19, 
803 Ja.17, Fe.1 Q 


1474 De. 14. De.31, Q 7 
No. 23,De.15 
De.9,De.20 


New York 10: May ’20 
New York 324 Nov.’20,Q 
New York 54 Mar. ’23, 
New York 18? Je. 15, Je. 30,Q 
New York 53 
N. Y. Curb 1514 
N. Y. Curb Ie 
Los Angeles 80 
SILVER 
N. Y. Curb 


1514 Ja.31, Fe.,9 
BR cs pk beds 
80 Dec. ’20, 23 


New York 2 { j 0. 


z 
Toronto ie id } | 
Toronto *644 *63 
Toronto 2.20 2.20 
Toronto t*742 £*744 *75 Jan. 17, 
N. Y. Curb 24 2 
*26 *23 


Oc. 1,Oc. 15, 
Toronto 


1 
1 
0 
0. 
5% Dec. ’20,Q 0. 
2 
0 


Last Div. 


0.75 


0. 

13 sab oy ae 
432 De.7, De.24.Q 0. 
0 


94 De. 31,Ja.15,Q 0.25 


4 had 
2.20 Oc.19,No. 1,23 0. 


Stock 


Carson’ THidil.......... 
Cresson Conscl. G... 
Dome Mines........ 
Golden Cycle 
Hollinger Consol..... 
Ho:nestake — 
Kirkland Lake.. 

Lake Shore. 
MclIntyre- Porcupine. 
Portland. 
‘Teck-Hughes 

FO TOOL oi6iic sc a 5: 
United Eastern 
Vipond Cons........ 
Wright-Hargreaves. . 
Yukon Gold.. 


i, 7 etree Corp.. 
Con.’ Cortez 

Con. Virginia 
Continental Mines... 
Dolores Esperanza... 
Jib Consol 

Premier Gold. - 
Tonopah Belmont.. 
Tonopah Divide..... 
‘Tonopah Ixtension.. 
Tonopah Mining.. 
Unity Gold...... 
West End Consol... 


Ahumada 

Bingham Mines..... 
Cardiff M. & M 
Chief Consol 
Columbus Rexall... . 
Consol. M. &S 
Icrupcion 

I‘ederal M. 

Federal M. & S. pfd. 
llorence oes 
Ilecla Mining 
Indian Mines 


Tron Blossom Con.. 


Park Utah 

Prince Consol 
Silversmith. 

Simon Silver-Lead.. 
Tamarack-Custer.. 
Tintic Standard 
Utah-Apex 


Bethlehem Steel... .. 
Char. Iron 

Char. Iron pfd.. 
Colorado Fuel & Iron 
Col. Fuel & Iron pfd. 
Gt. North’n Iron Ore 
Inl ind Steel 


Replogle Steel 
Republic 1.&S8.... 
Republic I. 8. pfd... 
Sloss-Sheffield S. & I. 
Sloss-Shef. S.&I. ees 
U.S. Steel... ‘ 
U.S. Steel pfd_ 
Virginia I. C. & C.. 
Virginia I.C.&C. pfd.. 


Vanadium Corp.. .. 


Asbestos Corp. 
Asbestos Corp. pfd... 


Freeport Texas...... 
Texas Gulf 


So. Am. Gold & P... 


Amer. Metal.. 

Amer. Metal pfd.. 
Amer. Sm. & Ref. 

ao Sm.& Ra ‘pfd 
U.S. Sm. R. & M.. 
U. s. ‘Sm.R.& M. pfd. 


Exch. 


Boston 


N.Y.Curb 4 | 33 


New York 


Colo. Springs 1.25 1.20 


Toronto 
New York 
Toronto 
Toronto 
New York 


Colo. Spmngs 
N. Y. Curb 
Los Angeles 
N. Y. Curb 


Toronto 
Toronto 


N. Y. Curb 
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High Low Last 


GOLD 


.* 


Last Div. 


2 eka 
4 De 31,Ja.10, Q0 
184 De.31, Ja.2, Q 0. 
1.20 Dee. *22, Q’ 0 
12.45 12.25 12.25 Ja.10, Ja.28,M 90. 
56 554 554 Ja.19, Ja.25M 0. 
*253 €223 *24 ok 
$3.68 $3.63 3.62 No. 1,No.15°23Q0. 
174 37k | '7k De. i, Ja. a . 
“i *40 7 Oct. "20, Q 


51! “49”? “49 * Dee. "19, 
*90 *87 Ja.8, Ja.28,Q 


*86 
Se. 15, Oc.1,Q 


18% 183 


Ti 22-Ti-o7 1.25 
5.10 “2:90 2.95 
*80 *80 *80 


GOLD AND SILVER 


N. Y. Curb 


N. Y. Curb 

San Francisco 53 53 
. Y. Curb +44 «4 

- ¥. Curb 
1. Y. Curb 

. Y. Curb 

:. ¥. Curb 
v. ¥. Curb 
. Y. Curb 
y. Y. Curb 
Y. Curb 

. Y. Curb 
SILVER-LEAD 

Boston Curb 6 53 


Boston 
Salt Lake 


Boston Curb 33 


Salt lake 
Montrea] 


Boston Curb 


New York 
New York 
Spokane 


N. Y. Curb 
N. Y. Curb 
N. Y. Curb 
N. Y. Curb 


Salt I ake 


N. Y. Curb 


Salt Lake 
Spokane 


N. Y. Curb 


Spokane 
Salt Lake 
Boston 


New York 
Detroit 
Detroit 
New York 
New York 
New York 


N. Y. Curb 
N. Y. Curb 


New York 
New York 
New York 
New York 
New York 
New York 
New York 
New York 
New York 


VANADIUM | 


New York 


Montreal 
Montreal 


New York 
New York 


m1" 
*64 


a 
“60 
*65 *60 
Sie sites “at 

#59 

*40 $e 52, ‘Oe. 


1f De. ti, 
1% Se. 30, Os. 


1 
*64 Mar.'23,Q 


oS Sere. . St ss 


54 De.15, Ja.2, X 
na ie 17} Sept. 19, Q’ 
85 85 Dec. '20, 
3 33 Ja.ll, Fe. 1,Q 
*30 Aug. "22, 
™ Det. 20, Q 
De. 15, Ja. ax 
ie Jan., +99, 
47 No. 26, De. 15, 
~~ Apr. 19, Q,X 
0.15, De. 15 
“62 


*31  Oct.25, °23, 
*13° June ’21,1 
4.25 Oc. '23, 


#30 
38} 

2 
113 


473 
*144 
9 


*64 
#32 


138 Se.30, Oc.1, K 
4.00 Ja. 3, = 
2HJune ’23, Q,X 


58) Mh.1, Ap.1,Q 1. 


ece: csesss: cermsssssss 


543 
Ide 


z 
28% Ho, Ne No. 26Q2. 00 
102 b .°23,Q 2.00 
29§ De 10, De.27 2.00 
7 No. 15, De. elt 4 — 


254 


"2 1.50 


3 
oat May 
Mh. “20,Ap. ie. - 
“d Feb.’ 21, 
84 YDe.20, Ja.2,Q i 3 
1044 No.29,De.29,Q1.50 
1203 No.4,No.28, Q 1.75 


49 De.15, Ja. 2 
80 De.15, Ja.22 


1.50 
2.50 


30% Jan.’21,Q  ~=1.00 


30 Se.29,0c.15Q 1.00 
59} Se.29,0c.15Q 1.50 


1} Nov. ’19,Q 1.00 
634 De.1,De. 15QX2.00 


30% 29% 
ASBESTOS 
of 30 
59% 59% 
SULPHUR 
12 1 if 
644 62 


PLATINUM 


N. Y. Curb 35 34 
a SMELTING AND REFINING 


New York 
New York 
New York 

New York 
New York 
New York 


454 45 

109 1083 
59% 57% 

1043 99% 
22 203 
403 403 


453 No. 17,De.1,Q0.75 
1088 No.19,De 1,Q1.75 
59 Ja.ll, Fe. ‘1: 25 
99§ Fe.20, "Mh. t,. bide 
22 jan. ’21,Q °° 0.50 
40} Ja.7, Ja. a0: 87} 


Aon ae Da ee pe aniseed oc 


tates 


McKinle oe: .-Say.. 
orp. Can..... 


Toronto *Cents per share. {Bid or asked. Q, Quarterly. SA, Semi-annually. M, 


Monthly. K, Irregular. I, Initial. X, Includes extra. 

; Toronto quotations courtesy Arthur E. es Seana Pohlman Investmert 
5 Co.; Salt Lake, Stock and Mining pane: os Angeles, Chamber of Mines 
: and 'Oil; Colorado Springs, Colorado Springs Stock Exchange, 


0 

ee : 

*123 ©1123 . f 4 

Toronto 0 


0 
0 
73.40 3.30 2 : 
N. Y. Curb 6} 5t Ja.1, Ja.21.QX 0 
New York 74 7k 74 Jan. 0 
Toronto $32 *32, #32 ‘Jan. ’20, 0 


Nipissi 
Ontario Silver...... . 





